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The A.F.S. Transactions 


Volume 57 of the Transactions of the American 
Foundrymen’s Society, covering the 53rd Annual 
Convention held last year at St. Louis, is a note- 
worthy achievement. We remember reviewing the 
1945 issue and criticising the use of “ bleeding ”— 
that is, carrying the illustrations to the very edge 
of the sheet. We thought, and still think, it looks 
undignified in the proceedings of a learned society. 
Now, with the disappearance of “ bleeding,” these 
Transactions carry an aspect well worthy 
of their high-grade contents. It is now a 
very weighty book, running to well over 
600 pages and containing 63 Papers and re- 
ports. There is still some need for the standardisa- 
tion of the print size on the various line diagrams. 
One, illustrating a graph used in a Paper by Dr. 
Angus and his colleagues (Fig. 21), has lettering of 
truly gargantuan proportions. The volume opens 
with a summary of the Proceedings of the Annual 
Convention, followed by a valedictory address by 
the President, Mr. W. B. Wallis. The secretary’s 
report shows that the membership was 10,063, or 113 
fewer than the previous year. The finances of the 
society are much influenced by the biennial exhibi- 
tion. We like the way that each report ends with 
“respectfully submitted.” There is an old-world 
savour in the expression, recalling the days of tall 
hats and frock coats. It is interesting to note that 
the Society’s Chapter having the largest member- 
ship is Chicago with 783. 

The American equivalent of the Edward Williams 
Lecture honours Charles Edgar Hoyt and the 1949 
address was given by Mr. John Howe Hall on 
“* Steel Castings in Welded Assemblies.” The great 
lesson of this lecture was that, if trade conditions 
demand it, the foundries must be changed over from 
foundries into just factories. The 75 illustrations 
used are sufficient to convince anybody of the wis- 
dom of doing a job by the simplest possible tech- 
nique. The British exchange Paper by Dr. Angus, 
Mr. F. Dunn and Mr. D. Marles was devoted to the 
carbon equivalent of cast iron. ‘ihe popularisation 


of the formula C.E.°= T.C + Si+P 
commend it. The next Paper is the American Ex- 


has much to 


No. 1743 


change to the Institute of British Foundrymen. Its 
inclusion is really quite wrong, as Mr. Austin J. 
Smith made his contribution to the Proceedings of 
the Institute. Mr. J. B. Cairne’s Paper on “ Riser- 
ing,” given to the Association Technique de Fon- 
derie, is also included. However, as the same thing 
is done in this country with similar lack of logic, 
such actions merely enrich the technical literature 
of the English-speaking community. 

A pretty piece of research work is that called “ A 
Study of the Principles of Gating,” by Mr. R. E. 
Swift, Mr. J. H. Jackson and Mr. L. W. Eastwood. 
In their experiments, they use Wood’s metal and 
Lucite moulds. A good beginning has been made 
and, as the research is to be extended to include 
deep castings, data of first-rate importance can be 
expected. There is much wisdom in a remark made 
by Mr. R. G. McElwee when reporting on the acti- 
vities of the A.F.S. cupola-research committee. 
Apparently it is customary to make a slag pancake 
and to correlate its colour with the furnace operating 
conditions. Whilst it gives useful indications, Mr. 
McElwee points out that “ Scientific progress is 
made with the development of instruments, regard- 
less of how crude they may be, that permit of quan- 
titative measurements.” Thus, experiments are to 
be made covering the relationship between the pan- 
cake slag test, the metal composition, the slag com- 
position, and the slag viscosity. Another report 
shows that a logical attack on scab prevention has 
been made. In such a big book as this it is impos- 
sible to pick out anything other than scraps of in- 
formation here and there. Every possible phase of 
foundry practice has received some attention and we 
warmly congratulate those amongst the seventeen 
members of the A.F.S. staff who have been respon- 
sible for its production. 
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General Ironfounders’ Productivity Team 


After a fairly stormy sea passage, the General Iron- 
founders’ Productivity Team, which recently left for a 
tour of American foundries under the auspices of the 
Anglo-American Productivity Council, arrived at New 
York on schedule. The list of works visits includes 
the following foundries:—Campbell Foundry Com- 
pany, New Jersey; Foundry Division, R. Hoe & Com- 
pany, Inc,, New Jersey; Barnett Foundry and Machine 
Company, New Jersey; Taylor & Company, Brook- 
lyn; Ferro Foundry and Machine Company, Cleve- 
land; Superior Foundry Company, Cleveland; West- 
inghouse Electric Company, Cleveland; Western 
Foundry Company, Chicago; Crane Company. 
Chicago; International Harvester Company, Mil- 
waukee; Allis-Chalmers Manufacturing Company, 
Milwaukee; Zenith Foundry Company, Milwaukee; 
Buckeye Foundry, Cincinnati; Cincinnati Milling 
Machine Company; the H.P. Deuscher Company, 
Hamilton, Ohio, and Textile Machine Works, Read- 
ing, Pa. This makes a total of 16 works inspections. 
In addition, two conferences are being held, one with 
the American trade unions. 


Wakefield Firm’s Centenary 


Alfred Ellis & Sons, Limited, brass founders and 
finishers, Crown Works, Kirkgate, Wakefield, are cele- 


brating their centenary this year. The founder and first 


head of the business, the original Alfred Ellis, was some- 
thing of a character. In the 1840s he carried cloth to 
Wakefield by pack mule from his father’s home at Nor- 
wood Green, near Bradford. It occurred to him that 
he could reap in more revenue if he secured some re- 
turn loads. This brought about his introduction to the 
metal industry, because he was engaged by a Wakefield 
firm of ironfounders to take castings to Bradford. He 
became friendly with the moulders while waiting for his 
loads and was so impressed by the industry that in 1850 
he forsook the cloth trade and set up in business in 
Wakefield as a brassfounder. Alfred was not the sort, 
however, who believed in burning his boats. He be- 
came simultaneously a Wakefield licensee and was a 
familiar figure, 6 ft. 2 in. in height and weighing 26 stone. 
Two of his grandsons are the present directors of the 
concern. 


Latest Foundry Statistics 

According to the December, 1949, issue of the Statisti- 
cal Bulletin of the British Iron and Steel. Federation, 
the total of workers in iron foundries on November 5 
was 145,570 and registered a gain of 664 over the October 
figures, but a decrease of 4,101 as compared with Novem- 
ber, 1948. The corresponding situation for steel found- 
ing was 19,413, a gain of 12 over the previous month 
and a gain of 439 over the 1948 figures. The weekly 
average of steel production for the making of steel 

castings during November was 9,100 and showed a gain. 
of 300 tons over October. 1949, and 500 tons over 
November, 1948, a gain of _hearly | 6 per cent. 

Pig-iron Production 

Pig-iron Operations are being reduced in Scotland 
for a time by the blowing out of Colvilles’ No. 2 
blast furnace at Clyde Iron Works for relining. This is 
a similar procedure to that adopted a year ago for the 
No. 1 furnace. The estimated production of the No. 2 
furnace during its 10 years’ activity amounts to 1,534,000 
tons of pig-iron. The relining of the furnace will pre- 
sumably occupy from four to six months, but as the 
No. 1 furnace was off for a similar period last year, pig- 


iron output, overall, in 1950 should be equal to that 
of 1949. 
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Forthcoming Events 


JANUARY 30. 
Institute of British Foundrymen. 
Sheffield Branch :—Annual Dinner, at the Royal Victoria 
Hotel, Sheffield, at 7 p.m. 
Institution of Production Engineers. 


North-Eastern Seotion :—‘‘ Protective Finishes,” by_ A. 
Messenger, at the Neville Hall Mining Institution, West: 
gate Road, Newcastle-upon-Tyne, 1, at 7 p.m. 


FEBRUARY 1 


Preston Section :—‘‘ Corrosion of Metals,” by W. Murray. 
A.M.C.I., F.R.1.C., F.C.S., M.Inst.F., at Clayton, Good- 
fellow & Company, Limited, Atlas Iron Works, Park Road. 
Blackburn, at 7.15 p.m. 


Institute of Fuel. 


Birmingham Section :—Three Papers on Down-jet Com 
bustion,” at the James Watt Memorial Institute, Great 
Charles Street, Birmingham. 


Institute of Industrial Supervisors. 


London Central Section:—“ The Relationship between the 
Foreman and the Works Manager,” at the Royal Society 
of Arts, Adelphi, London, W.C.2, at 6.45 p.m. 


FEBRUARY 2. 


Institute of British Foundrymen. 


Sheffield Branch :—‘‘ The Garrett Report,” ty J. W. Gardom, 
at the Applied Science Department, 3t. George’s Square, 
Sheffield, at 7.30 p.m. 


Institute of Vitreous Enamellers. 


Midland Section :—“ Defects,” by 98. MHallsworth, at the 
Chamber of Commerce, New Street, Birmingham, 2, at 
7.15 p.m. (Members are invited to provide specimens and 
contribute to the proceedings.) 


FEBRUARY 3. 
Institution of Chemical Engineers. 
North-West Branch :—‘‘ Atomic Energy,” by Sir Wallace 
Akers, at the College of Technology, Manchester, at 
3 p.m. 
Institute of Production Engineers. 


West Wales Sub-section :—‘‘ The Metallurgist’s Place in Pro- 
duction Engineering,” by E. R. Gadd, F.I.M., at the 
Y.M.C.A., St. Helens Road, aS. at 7.30 p.m. 


FEBRUARY 4. 
Institute of British Foundrymen. 


West Riding of Yorkshire Branch :—‘‘ oe Examples of 
Aluminiom-alloy Foundry Practice,” by J. Caven and 
W. Keeble, at the Technical College, Bradford, at 
6.30 p.m. 
Institution of Production Engineers. 


Yorkshire Graduate Section :—Visit to the Hunslet. Engine 
Company, Limited, Hunslet Engine Works, Jack Lane, 
Leeds, 10, at 2.15 p.m. 


THE THIRD ANNUAL CONFERENCE of the organisers of 
the exchange of students met at the Finland Institute of 
Technology in Helsinki from January 9 to 13. The 
United States of America and Germany were admitted 
to the Association and will interchange students during 
1950. During the conference, arrangements were made 
for the interchange of 1,700 students during the summer 
of 1950. The interchange in 1949 was 1,236. 


ENGINEERS’ EDUCATIONAL TRAVEL CLUB (WEST- 
MINSTER), LIMITED, of 35, St. George’s Square, West- 
minster, London, S.W.1, has been formed by a body of 
engineers for the purpose of providing facilities for 
fellow engineers to visit installations of interest abroad. 
It is intended to make all tours combined educational 
and recreational, and so to provide for members and 
their friends. Tours have already bgen arranged to 
Scandinavia, Belgium, France and Italy, and details 
are available from the above address. 
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Refractories for the Foundry 
By A. Gunn 


In this Paper which he presented to the South African branch of the Institute of British 
Foundrymen, Mr. Gunn has examined the problems related to cupola refractories from 


the point of view of the refractories chemist. 


He considers the life of a refractory to be 


largely dependent upon operational factors, but advocates the use of standard bricks in- 
stead of special shapes. Types of refractories available, causes of failure in the various 
cupola zones, slag reactions, compositions and functions, are all dealt with in some detail, 
and recommendations are made. The discussion was mainly concerned with the practical 
implementation of the Author's proposals. Mr. W. C. Simpson presided over the meeting. 


Introduction 


NTRODUCING Mr. Gunn to the meeting, MR. 
SIMPSON said that the Author was indeed well 
qualified to deliver an address on foundry refrac- 
tories. He was chief chemist in a very large brick- 
works, and he had made a most comprehensive study 
of the requirements of foundries. 

Mr. Gunn, before reading his Paper, said he wished 
it to be understood that although he might know a little 
about bricks and something regarding foundry bricks, 
his knowledge of foundry and cupola practice was to 
say the least somewhat superficial. 

Although this Paper is entitled “ Refractories for the 
Foundry,” it will only deal with refractories used in 
the cupola. The possibility of improving cupola refrac- 
tory linings will probably be of wider general interest 
than problems dealing with special refractories used in 
parts of the foundry. By “special refractories” are 
meant stoppers, nozzles, ladle linings and acid and basic 
linings for electric furnaces. 

There is little doubt that, of all metallurgical prac- 
tices, the cupola melting of iron and steel presents the 
most difficult problem to the manufacturers of refrac- 
tories; that is to say, difficult in the sense of making a 
refractory suitable for general use in the crucible and 
tuyere zones of most cupolas. To overcome the slag 
corrosion of cupola refractories is very far from a solu- 
tion. It is a well-known fact that the refractory life in 
many cases is as little as one-day’s ‘run (or about eight 
hours) and these cupolas have to be relined every other 
day at the slagged zone. In other cases the brick lining 
lasts up to a year, with, of course, periodic patching 
with ganister or other similar material; but the actual 
brickwork lasts a very long time. These differences of 
refractory life are noticed even in cases where the size 
of the cupola is the same, the same type of firebrick 
is used, and the same type of metal melted. 


Foundrymen at Fault? 


What is the cause of this great variation in life? 
The only possible conclusion is that the life of the refrac- 
tory lining is dependent on the running and operation of 
the furnace. The fault, therefore, cannot always be laid at 
the door of the brick manufacturers. In most cases, the 
foundryman is himself to blame. He will, of course, 
reply quite correctly that bricks are not his concern 


‘and he is not particularly interested in bricks; his job 


is metal and it is the job of the brick manufacturers to 
supply bricks that will satisfy him and leave him to run 
his cupola as he thinks best. It is probable, however, that 
with a greater understanding of why bricks fail in the 
cupola furnace and if the foundryman will do a certain 
amount of experimenting with running of the cupola, 
he can save himself much expense and inconvenience 
due to frequent relinings. 


There are many types of irons and steels melted in 
cupola furnaces, and some of these metal fusions are 
known to corrode refractories very severely. It is doubt- 
ful whether it is possible for a refractory to be de- 
veloped that would be satisfactory for all cupola linings, 
and if asked what type of brick to use for the melting 
of a particular metal, one can only honestly say, “I 
don’t know.” No guarantee of life could therefore be 
made by any manufacturer of refractories, but under 
uniform and controlled conditions of operations it 
should be possible to achieve a considerable increase 
in life of the lining by using the right refractory in the 
right job. There are, however, certain principles that 
must be applied to achieve this, and they will be sum- 
marised after dealing with the reasons for failure. 


Use of Standard Shapes 


Before dealing with the types of refractories and the 
causes of failure, it may be profitable to spend a short 
time on the question of the use of standard shapes and 
sizes instead of “ specials.” 

It seems that most foundries still prefer to use a 
specially-shaped cupola block or brick designed exactly 
to fit the circumference of their own cupola. 

Owing to the fact that most of these cupola bricks 
have to be made in small quantities (there being so many 
varying sizes of cupolas) they are usually hand-made 
and not machine-pressed. This may mean that the 
bricks are higher in price than the standard and they 
often do not have the good physical structure of the 
machine-made article. It is not of necessity a rule that 
the machine-made brick is superior to the hand-made 
article, but the highest-quality super-duty firebrick is 
invariably machine-made. There are two obvious dis- 


advantages in the use of standard sizes and shapes in- 


stead of specials, and these are:— 

(1) There is generally a large increase in the number 
of joints in the linings. This can be a serious disadvan- 
tage, particularly when any warpage occurs in the 
bricks, due to the fact that the corrosion in the fireclay 
joints is always much more serious than on the brick 
itself, and the jointing cement is often of inferior quality. 

(2) There are limiting values to the thickness of the 
lining when standards are used. A 3-in. lining, for 
example, cannot be made when using standards. Linings 
of the following thicknesses can be installed with stan- 
dard end wedges and side arches of the 44- and 6-in. 
series; 44-in., 6-in., 9-in., 104-in., 12-in., 134-in., etc. 

The minimum internal diameter of a cupola that can 
be turned with these bricks is 18 in., with a 44-in. or 
9-in. thickness of lining. This is by using all No. 3 side- 
arch bricks, i.e., 9 by 44 by 3/2. 

For a 6-in. lining the minimum internal diameter is 
2 ft. by using 9 by 6 by 3/2 arch bricks. Any circle of 
greater internal diameter can be turned by using a com- 
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Refractories for the Foundry 


bination of Nos. 3 and 2 arch or wedge bricks or Nos. 2 
and 1 sizes. Or for very large circles a combination of 
No. | arch or wedge and squares can be used. 

These bricks are built in what is known as “ soldier 
courses,” and this has the advantage with lining thick- 
nesses of 9 in. and over that, after severe corrosion of 
the lining, it may only be necessary to take out the inner 
soldier course, thus achieving saving in brick work on 
repair of the cupola lining. 


Refractory Compositions 


Dealing now with the types of refractories, it is 
generally considered that refractories fall into three 
main groups. This is by a chemical classification. The 
groups are:—(1) The acid refractories; (2) the neutral 
refractories, and (3) the basic refractories. 

The refractories falling under group one are the most 
common and the most widely used. All these contain 
an appreciable, and sometimes Very high, content of 
silica, which is an acid oxide and whicn imparts the 
acid qualities to the brick. The best known of the acid 
bricks is, of course, the ordinary firebrick, usually con- 
taining between 55 per cent. and 65 per cent. silica, the 
remainder being mainly alumina, with small amounts 
of otner impurities such as iron oxide, utama, lime, 
magnesia and alkalies, The higher the percentage of 
Silica .n the firebrick, naturally the more acid the brick; 
as the silica decreases and the alumina increases (that 
is, in the alumino-silicate series of refractories) the less 
acid the brick becomes and wher we reach the pure 
alumina brick, this is generally considered to be a 
neutral and not a basic brick. 

At the other end of the scale, therefore, there is the 
completely acid brick, the well-known silica brick, 
which is manufactured from quartz rock, bonded with 
a small amount of lime, and fired to a high tempera- 
ture to convert all the quartz to the high temperature 
stable forms of silica known as “tridymite’’ and 
erystobalite.” 

Another very acid refractory material and one that is 
well known in all foundries is ganister. This is a 
crushed quartz rock containing a small amount of clay 
as a ceramic bond. Artificial ganisters are prepared by 
mixing the correct proportion of quartzite and clay 
and these are not generally quite as satisfactory as the 
naturally occurring rock ganister. 

As the silica content decreases, we pass through the 
range of firebricks manufactured from silicious fire- 
clays to the high-grade flint clays, and it is from the 
latter that are manufactured the super-duty firebricks, 
usually containing between 42 and 45 per cent. alumina 
and fired to over 1,500 deg. C. 

From the super-duty firebricks, there is a jump to 
those bricks manufactured from the crystalline 
alumino silicates, three forms of which are used in 
refractories—sillimanite, kyanite and andalusite. These 
are coarsely crystalline materials and in the pure state 
contain 37 per cent. silica and 63 per cent. alumina, 
but the refractories made from these are generally 
found to contain between 52 per cent. and 60 per cent. 
alumina, These bricks are usually used where severe 
conditions are encountered, whether hot spots in a 
furnace or severe slagging, but they will not necessarily 
= satisfactory in cupoia lining, for reasons to be given 
ater. 

All these refractories in the first group, being 
chemically acid in character, are attacked hy basic 
slags, and in most metallurgical practices the slags 
formed generally tend to be basic in character. At 
least, they tend to act that way in a furnace. 
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Neutral and Basic Refractories 


In the second group, the neutral refractories, there is 
only One true Memoer, ana is the carbon or 
graphite brick. ‘his brick is of very high rearactori- 
ness and not attacked by acid or basic slags, but it 1s 
ot course attacked by the oxygen of the atmosphere 
and is thus useless in most turnaces where oxidising 
conditions can occur. However, there are a number o1 
refractory materials that are included under this head- 
ing. These include chromite, aiumina and torsterite. 
Fireclay refractories are sometimes included unaer the 
heading of “neutral refractories,” but generaily this 
cannot be justified. It may be that if one can make a 
pure mullie br.ck, this could be considered neutral. 
With regard to the chrome or alumina brick, it is found 
in practice that these bricks are attacked slowly by 
slags. In fact they are not truly neuiral to slags, but 
act according to the nature of the slag—that is, as an 
acid refractory in the presence of basic slags and basic 
in the presence of acid slags, forming, for example, 
chromites or chromium sal.s as the case may be. 
Chromite brick is the most common neutral refractory 
used, and is often used in just one course, where it may 
be necessary to separate a magnesite brick from siiica 
or firebrick. 

The third group, the basic refractories, have a very 
large possible number of members. In fact, nearly all 
highly refractory metal oxides can be considered as 


* possible basic refractories, but the only two which are 


widely used are magnesia, MgO and the mixed lime 
and magnesium made from calcining dolomite. Mag- 
nesia, or, as they are generally called, magnesite bricks. 
are up to the present the most common of all the 
basic bricks. They have the disadvantage of being 
expensive and it is probable that hard-burnt or 
stabilised dolomite will, in the future, be increasingly 
used in basic linings. Particularly in the foundry it is 
probable that dolomite linings of the cupola will make 
revolutionary changes in the furnace practice. Basic 
cupola linings are not uncommon at the present time 
and the refractory used is generally rammed sintered. 
or hard-burnt dolomite. It is possible that the use of 
basic linings could be quite common in foundries, 
which at the moment only consider using firebricks; but 
a different melting practice will, of necessity, have to be 
applied, and this will be discussed later. 


Causes of Failure 


The causes of the failure of refractory will now be 
dealt with, with particular reference to the cupola. 
Table 1 gives a general summary of the probable 
causes of failure in the various zones of the cupola. 


TABLE I.—Causes of Failure in Cupola Refractories. 


Zone. Temperature. General cause of failure. 
Stack or shaft | Up to 1,100 deg. C. | Possible spalling and abrasion 
below charging by solid materials coming 

door down into melting zone. 


Melting zone Circa 1,400 deg. C. | Slight slagging. 


Tuyere zone ..| Often unknown, | Possible fusion of the brick 
may be as high lining as well as severe slag- 
as 1,700 to | ging. 

1,800 deg. C. | 
Crucible zone . .| About 1,600 deg. c.| Severe slagging. 


| 


In order to obtain the best possible refractory life of 
the lining, it is apparent that bricks of different charac- 
teristics must be chosen for different zones of the 
cupola. For lining the upper part of *the shaft, all 
that is required is a hard firebrick and often a third- 
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grade firebrick would do. Generally, however, if the 
brick is fired very hard and becomes highly resistant to 
abrasion, the more likely it will be to spall. A com- 
promise has usually to be made between the degree of 
hardness and tendency to spall. 

For the lower shaft lining, this may arbitrarily be 
considered as being divided into two sections which of 
course tend to overlap. The melting zone is con- 
sidered to be that section of the furnace where the 
metal begins to melt. The slag here is not severe and, 
therefore, it is purposely separated from the part of 
the furnace just above the tuyeres. A first-class fire- 
brick or high-heat-duty brick should be quite satis- 
factory; in fact, this zone which has been called the 
melting zone is rather vague in definition, but can be 
called the zone well above the tuyeres, where refrac- 
tory trouble is not generally experienced. 

The tuyere zone is that zone immediately above the 
tuyeres where the corrosion of the brick is extremely 
severe, and where continual patching has to be done. 
In this zone, if the blast is not carefully controlled, the 
temperature can be extremely high, even above the melt- 
ing point of the refractory itself, and if the slag com- 
position is not controlled, the attack on the brickwork 
can be very severe indeed. The main cause of severe 
brick failure in this zone is, as already mentioned, due 
to the faulty operation of the cupola by the foundry- 
men. However, in spite of this, it is questionable 
whether the right refractory is built into this position in 
the majority of foundries. | What type of refractory 
should be used here? Should it be highly acid, such as 
a silica brick oma highly siliceous firebrick—or should 
it be aluminous, such as a h‘gh-heat-duty firebrick or 
perhaps even a super-duty firebrick? On the other 
hand, should the lining not be bui!t from firebrick at 
all, but from a basic material, either a basic brick or 
a rammed lining of sintered dolomite? The study of 
the action of slags on refractories gives some answers 
to these questions. 

The last zone—that is, the crucible zone—is usually 
attacked very severely by the molten metal, in a similar 
way to the hearth of a blast furnace, but is replaced 
every day by a rammed refractory material, or clay and 
sand, and is not considered a serious refractory problem 
in cupola practice. 

Slag Reactions , 

Dealing now with the question of slags and their im- 
portance to the study of refractories, slag has only one 
use in the majority of foundries and that is to remove 
the ash formed from the coke in the easiest possible 
way. The removal of other impurities from the steel 
or iron, such as phosphorus or sulphur is not generally 
attempted. The general use of slag, therefore, is to 
remove silicate impurities, as these are the main con- 
stituents of coke or coal ash. In very few cases do the 
silicates from the coke and impurities from the iron, 
such as ferrous oxide, form a sufficiently fluid slag to 
run out of the furnace unaided, so that almost invaria- 
ably materials have to be added to fiux the impurities 
to produce a liquid fluid slag. 

The most commonly used flux is, of course, lime- 
stone (the calcium-carbonate rock). This flux gener- 
ally satisfies all the important points required when 
producing slag. It is cheap, it produces low-melting- 
point slags of low viscosity, and having quite a‘ low 
specific gravity, separates easily from the melting metal. 
However, in South Africa, where the calcium limestone 
is rather scarce, a large number of the foun- 
dries have changed over to using dolomite lime- 
stone as their flux, and most of them, from 
all accounts, find* it more satisfactory than 
the white lime. Dolomite is a calcium-magnesium-car- 
bonate rock. with the lime and magnesia in equal mole- 
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cular proportions. Ferrous oxide can also be used 
as a flux to produce avery fluid low-melting-point slag, 
and so, although the slag is higher in FeO, the more 
fusible it is within limits. The disadvantages of using 
a high blast on the cupola are greater than the advan- 
tages of having this fluid slag. 

Fig. 1 gives the melting points of the systems CaO- 
SiO., MgO-SiO., FeO-SiO, and CaO-MgO-SiO,. (The 
accompanying diagrams are not exact, but are satisfac- 
tory for the purpose of illustration.) In the system CaO- 
MgO-SiO, the lime and magnesia are in the propor- 
tions found in calcium dolomite. If a hypothetical case 
were considered, where the only impurity to be re- 
moved was silica, examination of Fig. 1 shows that in 
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the case of limestone,the slag would have to be run off 
at a temperature over 1,450 deg. C. On the other hand, 
if magnesite was used as the flux, the slag would have 
to be run at over 1,540 deg.C. However, by using dolo- 
mite, which contains magnesia and lime, the slag could 
be run off at about 1,300 deg. C., which is lower than 
either of the other two. As a matter of interest, the 
FeO-SiO, system shows a much lower melting point, of 
about 1,170 deg. C. It is possible that ferrous oxide 
or fayalite slags could be of great importance at times 
in foundry practice, due to the exceptionally low melt- 
ing point slags that could be produced. 

This first diagram, which is mainly of two component 
systems, is only given for simplicity. In actual practice 
a large number of components exist in slags, the major 
components being usually confined to four or five. These 
are silica, alumina, lime, magnesia and iron oxide. With 
this large number of components, very low melting 
points of the mixtures exist. For example, in the system 
CaO-Al,O,-SiO,, the lowest-melting-point mxture that 
can be produced is 1,165 deg. C. and for the system 
FeO-Al,0,-SiO,, there is a low-melting-point mixture 
in the region of 900 deg. C. With the addition of an- 
other component, say either MgO or CaO respectively, 
the melting point is likely to be even further reduced, 
within limits, of course. Another significant point to 
notice about Fig. 1 is the existence of double eutectics. 
In the case of the lime silica diagram, these melt at 
approximately the same temperature. The significance 
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Refractories for the Foundry 


of this is that two melts could be produced of the same 
fusion point, one being more basic or more acid than 
the other. The same point will arise later in connec- 
tion with slags formed from ash and lime. 


It is possible, therefore, to produce slags of excep- 
tionally low melting points by adding various fluxes to 
the charge in the cupola. The melting points, in fact, 
may be far lower than is required or even desired. The 
possibility arises of making these slags exceptionally 
acid, or exceptionally basic, in character and still not 
increasing their melting point higher than that which 
would prove unsatisfactory for cupola operations. It is 
by means of slag control in this way that one would 
expect to get the greatest life out of the refractory 
linings, without making the metal melting any more 
difficult. 


Fluxing the Coke Ash 


The foundryman is concerned mainly with the re- 
moval of coke ash from the cupola, and this ash is 
mainly composed of alumina and silica, but has a con- 
siderable amount usually of iron and lime and the 
presence of these produce quite a low melting point 
of the ash itself. An analysis from South African coke 
ash is as follows (this analysis being supplied by the 
Fuel Research Authority): —SiO,, 54.5 per cent.; Al,O,, 
27.7 per cent.; Fe,O,, 4.0 per cent.; TiO., 1.6 per cent.; 
CaO, 5.1 per cent.; MgO, 1.3 per cent. 


The melting point of coke ashes usually lies between 
1,350 and 1,400 deg. C., and it is the presence of over 
10 per cent. of iron, lime and magnesia that mainly 
accounts for this rather low melting point. However, 
this temperature is still too high to run the ash off in a 
molten state, so that fluxes have to be added to the 
cupola charge. 

Fig. 2 shows the melting points of ash and limestone 
the ash and dolomite mixtures and cone-squatting tests 
on mixtures of ash and limestone fired to 1,280 deg. 
C., the same fired to 1,350 deg. C., ash and dolomite 
fired to 1,280 deg. C. and the same fired to 1,350 deg. C. 
The mixtures of these cones vary in composition from 
100 per cent. ash, to 35 per cent ash and 65 per cent. 
limestone or dolomite, and the percentage of the lime- 
stone or dolomite varying by 5 per cent. each time 
were carried out. 

From these results one can determine first the lowest 
melting point of the slags. With the ash limestone 
mixtures, it is possible to get melting points from about 
1,220 deg. C. upwards and with the ash dolomite 
mixtures from about 1,180 deg. C. upwards. This is 
not to say that slags could actually be run off at these 
minimum temperatures, as it would obviously be diffi- 
cult to run a slag out of the cupola just above its 
freezing point. Secondly, the mixtures for the lowest 
melting points are shown and from these can be cal- 
culated the coke lime ratio to be used for any particular 
slag melting point. Taking the ash limestone mixture, 
the lowest melting point is at about 17 per cent. lime- 
stone and 83 per cent. ash. This means that if a 
coke is used, containing 20 per cent. of this ash, the 
amount of limestone to be added to the charge is 
17 lb. of limestone, to every 415 lb. of coke, or one 
hundred parts of coke require 41 parts of limestone, 
to give the lowest melting slag. With the ash and 
dolomite, about 28 per cent. dolomite is required, or 
calculating to the coke basis, 28 Ib. of dolomite to 
every 360 lb. of coke, or again 100 parts of coke to 
7.8 parts of dolomite. These seem to be the propor- 
tions that are- generally used in the majority of 
foundries. 
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Thirdly, the range of the low-melting-point mixtures 
can be examined. If one considers that a slag is satis- 
factory, if it melts above say, 1,300 deg. C., the range 
of the limestone is not very great, in fact from about 
5 to 15 per cent. of the ash basis. In the case of the 
do'omite on the other hand, the range is from 10 to 
55 per cent. Also, it is worth noting that even though 
the amount of dolomite is greater than the amount of 
limestone to achieve the lowest melting point, the melt- 
point of the 17 per cent. dolomite with ash, is still 
lower than the minimum melting point of the lime 
mixtures, which could be in this proportion. These 
figures must, of course, be calculated to the flux /coke 
basis, to apply them to foundry practice. 


Acid or Basic Slags 


Fourthly, the possibility is seen of producing acid or 
basic slags, as required; this is shown to be much more 
favourable in the case of the dolomite than the lime- 
stone. With the limestone/ash mixtures, there are seen 
to be two minimum melting points, and the second 
one is at a temperature of nearly 1,400 deg. C., where 
the mixture is approximately 50 per cent. ash and 
50 per cent. dolomite. If a slag could be run out of 
the cupola at this temperature, the dolomite mixture 
for this melting point would be about 65 per cent. 
dolomite, 35 per cent. ash, which without doubt, would 
be a very highly basic slag. The basic nature of the 
slag would generally be greater, with equal weights 
of dolomite to that of limestone, due to the lower 
molecular weight of magnesium oxide as compared 
with calcium oxide. 

If a case be considered of a foundry that is using 
a coke which produces an ash of this composition, and 
that the charge is accurately controlled and weighed. 
and that to every hundred parts of coke containing 
20 per cent. of ash are added five parts of limestone 
or dolomite, as the case may be, one can get the follow- 
ing information from the graphs. 


Ash Addition 


Taking first of all the case of the limestone, the 
melting point of the slag is seen to be 1,220 deg. C., 
but the significant point is that it is on the limestone 
side of the minimum melting point. This means that 
if a little more ash be added, the melting point will 
drop still further. Now ash and firebrick (that is 
fireclay brick) are very similar in composition, apart 
from the extra fluxes in the ash. That is to say, they 
are mainly composed of alumina and silica, so that 
this slag formed will attack the face of the firebrick 
to produce a lower melting point mixture than the 
slag itself. The firebrick lining cannot, therefore, be 
expected to last long, as it will be continually washed 
away by the fresh slag formed. 

If now one takes the case of the dolomite slag, the 
melting point is at 1,190 deg. C and is seen on the 
graph to be at rather a steep part of the curve on the 
ash side of the diagram, this naturally means (assum- 
ing that ash and brick react in a similar way to the 
flux) that as the slag attacks the firebrick the melting 
point of the mixture tends to rise. This should help 
considerably in preventing the corrosion of the refrac- 
tory lining by a slag. If a dolomite slag is made at a 
melting point of 1,220 deg. C. the graph is seen to be 
very steep indeed at this point. 


Examination of a Cupola Slag 


Having dealt with the effect of limestone and dolo- 
mite as a flux upon ash, the case of a slag from a 
cupola wiil now be dealt with. This slag was obtained 
from a jobbing foundry, using dolomite ‘as the fluxing 
agent. The foundry incidentally had used white calcium 
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Fic. 2—MELTING POINTS OF COKE-ASH/ LIMESTONE 
AND COKE-ASH/DOLOMITE MIXTURES. 


limestone for & long time, and fairly recently changed 
over to dolomite, which they found more satisfactory 
in every way. The chemical analysis of the slag was 
as follows :— 

SiO, Al,O, Fe,0, CaO MgO MnO Loss onignition 
percent. 49.2 15.3 87 170 99 5.0 0.8 


The iron is expressed as Fe,O,, but may have been 
in the reduced ferrous form. (Analyst: G. Scheffer). 
Calculating the analysis to the lime/ash proportions, 
one gets 27 parts of do!omite to 73 parts of ash; or 
in coke/dolomite proportions 100 parts of coke to 7.4 
parts of dolomite. This is seen from Fig. 2 to be just 
about the minimum melting points of the mixtures 
made up. ° 

In an attempt to discover the effect on the melting 
point of this slag, as it reacts with various types of 
refractories, the slag was finely ground and mixed with 
increasing amounts (5 per cent.at a time) of (1) normal- 
quality firebrick; (2) silica brick and (3) calcined dolo- 
mite; pyrometric cones were made from all these mix- 
tures and the melting points determined. Fig. 3 shows 
the melting points of these series of mixtures. 

In the case of the mixtures with firebrick, it is 
noticed that the melting points of the mixture at first 
drops from that of the pure slag, and then gradually 
rises as the amount of brick increases. In the case 
of the silica-brick addition, there is very little change 
of me'ting point over a long range and then a gradual 


-and increasing rise. With the calcined dolomite there 


is a continual increase of melting point above that of 
the slag. The drop of temperature with the slag/fire- 
brick mixture is rather surprising, when one considers 
that dolomite limestone was used as the flux; this would 
not be expected from an examination of Fig. 2. How- 
ever, the ash may be different in composition. There 
is for example 5 per cent, of manganese in the slag 
and also the drop in temperature only amounts to 
about 15 per cent. It is, therefore, apparent, that a 
firebrick lining in the cupola is the most likely to slag 
away, although there is not a great deal of difference 
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in melting point between the firebrick and the silica- 
brick mixtures, 


It can be concluded that the foundry is running its 
slag almost at its lowest melting point. Slag/ash mix- 
tures would have to be made to determine whether a 
lower-melting-point slag could be produced. The fact 
that the firebrick tends to lower the melting point is 
inclined to make one think that a little less dolomite 
could have been used. The slag might also be assumed 
to be more or less “ neutral,” not in the chemical 
sense, but in the way that the addition of either basic 
dolomite or acid silica both tend to increase the melting 
points of the mixtures. 


__ The foundry is running its cupola furnace almost 
ideally on a firebrick lining and the results obtained 
from these tests do not show in any glaring manner 


Results Examined 


the need for a change in their slag control, or a need 


for a change in the type of refractory used: 


It is 


very probable that the same tests done on many cupola 
slags would show in a very marked way that some- 


thing was wrong. 
evidence from these results to show the direction in 
which possible changes in practice can be made. 


Nevertheless, there is enough >. 


Examining the melting-point graphs a little more 


critically, it is seen that although the graphs show a ; 
general rise in temperature with brick contamination | 
of the slag, the graph is on a very enlarged scale, and a 


considering the actual temperatures, the differences of 


melting point are not of themselves of great significance. 
For example the slag itself melts at 1,175 deg. C. and 
the mixture with 35 per cent. firebrick only melts 
15 deg. C. higher, that is 1.190 deg. C., and with 35 per 
cent. silica brick, about 1.200 deg. C. The slags could 
obviously be run out of the cupola at these higher 


temperatures, if necessary, and in actual fact the slags . 
are usually run off at temperatures of 1,400 deg. C. ie 
and over. The point one must look for, then, is not 
only melting points, but fluidity of the slag and fluidity 
of the slag/refractory mixtures. The fact that material 
A melts before material B has no relation to the 
fluidity or viscosity of these materials at temperatures 
above the melting points of both. A viscous oil and 


water is a case in point. 
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Refractories for the Foundry 


Effect of Viscosity 


An examination of the series of cones shows that in 
the case of a slag firebrick mixture the lowest viscosity 
appears to be the mixture, 90 per cent. slag, 10 per 
cent. firebrick; that is at the temperature to which this 
series of cones was fired, in this case it was 1,230 deg. 
C. In the case of the silica trials, about 30 to 40 per 
cent. silica, with the slag appears to give the most 
fluid melt, and with the dolomite series, the slag itself 
appears to be the most fluid. 

It seems very probable, therefore, that in order to 
achieve the least possible amount of corrosion of the 
brickwork, the slag should be so controlled that as the 
molten slag reacts with the brick there is an increase 
both in the melting points of the slag/brick mixture 
and in its viscosity. It appears from this last test that 
calcined dolomite is the most suitable refractory 
material to use in this respect. However, calcined, or 
rather hard-burnt dolomite, is an expensive refractory 
material, particularly if obtained in brick form: if 
rammed hard-burnt dolomite is used a_ specialised 
technique has to be learned to instal it. It is very prob- 
able that the installation of dolomite linings will become 
more and more common in the future. 


Use of Silica Brick 


The choice, therefore, generally lies between the 
silica lining or the firebrick lining. A silica lining 
may not mean of necessity to be a first-grade silica 
brick, but may be brick made from a crushed sandstone, 
containing a certain amount of clay as the bond, or a 
highly silicious fireclay. 

The silica brick, from all evidence, should be chosen 
instead of the firebrick. Most foundrymen will 
appreciate this when it is realised that in nearly all 
cases the silica patching material invariably stands up 
better than the original firebrick lining. Yet it is not 
uncommon for foundrymen to be quite illogical when 
ordering their cupola linings. They will often order a 
super-duty firebrick (a brick which contains over 40 
per cent. of alumina) and then use crushed ganister, 
mainly quartzite, to patch the lining. If the ganister 
does, in fact, stand up better than the firebrick, then 
obviously a brick made from ganister should have been 
used, or even perhaps a silica brick. 

The use of an acid brick. or highly silicious brick 
in lining the melting zone of foundry cupolas is more 
general overseas than in this country. A German 
specification, for example, demands 75 per cent. SiO, 
in cupola bricks. This is rarely achieved here. The 
silica content of cupola firebricks in South Africa 
usually lies between 54 and 60 ner cent. SiO... There 
is also an American brick recently developed and re- 
commended for cupola linings and this is manufactured 
from silica sand and clay. The silicious bricks are not 
usually fired to a high temperature, as are pure silica 
bricks; the quartz in the brick is not in fact converted 
to crystobalite or tridymite. but remains in the un- 
converted form. The tendency for after-expansion of 
the brick due to the high quartz content is counteracted 
by the shrinkage of the clay bonds, and the brick is 
fairly stable in the furnace from the dimensional point 
of view. 

A re-examination of the silica/slag fusion cones 
suggests that as about 25 per cent. silica addition to 
the slag produces a low viscosity. after which the 
viscosity increases with increase of melting point, it 
would seem to be an advantage to add silica sand to 
the cuvola charge. In this case the charge would be:— 
100 parts of coke (containing 20 per cent. ash); 7 parts 
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of dolomite, and 8 to 10 parts of sand. These are pro- 
portions by weight. This should produce a slag which 
is quite fluid enough, and chemically corrected suffi- 
ciently so that it will not severely corrode an acid 
(that is silicious) lining. 


Summary of Suggestions 


In running an iron or steel melting cupola, try 
running it as an acid or a basic cupola; anything in 
between will never give really satisfactory results, as 
regards refractory life. 

If the cupola is being run acid:— 

{1) Line the cupola in the corrosion zone with an 
acid brick. A firebrick containing at least 75 rer cent. 
SiO, should be tried first of all. There is the possi- 
bility that a silica brick may be even better. 


. (2) Use dolomite in preference to limestone as the 
ux. 


(3) Reduce the quantity of dolomite in the charge 
- a point a little above where bridging tends to take 
place. 


(4) Add silica sand to the charge in an amount from 
one to two times the quantity of dolomite used. 
If the cupola is being run basic:— 


(1) Line the cupola with rammed hard-burnt or 


sintered dolomite, properly graded. A tar bond will 
be necessary. 


(2) Dolomite or limestone can be used as the flux. 


(3) Increase the dolomite or limestone up to the 
point where bridging tends to occur, and reduce it 
slightly below this point. The amount of flux required 
may be as much as five times that required in an 
acid-lined cupola. 

It is essential that in all cases the ingredients of the 
cupola charge should be accuraiely weighed and not 
measured by volume. 

If foundrymen are prepared to experiment somewhat 
along these lines, and to persevere in spite of perhaps 
an initial failure, the Author feels sure that the results 
finally obtained will considerably.extend our present 
meagre knowledge of refractory linings for cupola 
furnaces and will be very worth while. 

The question of correct cements has not been dis- 
cussed but it is sbviously of extreme importance that 
the correct cement should be used in every case. The 
use of an inferior bonding material can make a big 
difference to the life of a lining and the use of a really 
high-grade cement invariably more than pays for itself. 
The corrosion of the joints may not be very noticeable 
where bricks slag away quickly, but if greater life can 
be achieved by following the methods suggested the 
necessity of using a good jointing cement will become 
more apparent. 

The Author wishes to thank the staff of the labora- 
tory at Olifantsfontein for their help in the preparation 
of this Paper. 


DISCUSSION 


Opening the discussion, Mr. SIMPSON said cupola 
bricks presented a problem of considerable mag- 
nitude in most foundries, and when things went 
wrong the foundryman blamed the brickmaker and 
the brickmaker in turn blamed the foundryman. It 
was apparent that much closer co-operation was 
necessary between those two parties. Regarding the 
question of melting steel in the cupola, he said this 
was not common practice. It was a fact that different 
bricks were used by different foundries. He under- 
stood that the Bureau of Standards intended to mini- 
mise the number of brick types and to standardise the 
shape and size as far as possible. 
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Bricking by Unskilled Labour 


Mr. Gopwin said as far as the shape of the brick 
was concerned, it was not difficult to understand why 
foundrymen preferred special cupola bricks, because 
in South Africa more often than not it happened 
that the lining of the cupola was not done by a quali- 
fied bricklayer but by an unskilled native labourer. 
It was far easier for the native to place the bricks if 
he knew that he had to place so many to a circle; 
whereas side-arch bricks would probably require the 
services of a very much more skilled person. A very 
important consideration to bear in mind was that 
the side-arch brick made it possible to accomplish 
cupola lining with fewer joints, and as a result there 
were fewer points in the completed lining at which 
corrosion could start. 


In connection with dolomite, Mr. Godwin wondered 
whether it would stand up satisfactorily to the work 
that some cupolas had to do. He pointed out that 
the melting zone often extended as much as 30 in. 
or 3 ft. above the tuyere zone. The blast of the 
flame on to the brick should be given as much atten- 
tion in regard to its damaging potential as the cor- 
rosive effect of the slag. What would Mr. Gunn sug- 
gest as the increased amount of fuel necessary to flux 
a certain addition of silica sand? 


Mr. GUNN agreed with Mr. Godwin on the point 
that it was not an easy job for a native to reline a 
cupola with standard bricks. Even qualified brick- 
layers found it difficult to get into the habit of lining 
a circle with side-arch bricks. It was a simple thing 
to do, however, after receiving instruction from an 
expert. The Bureau of Standards had shown some 
interest in a proposal to prepare a code of practice 
on cupola lining. As far as the question of standardi- 
sation was concerned, it should be realised that the 
Bureau could not standardise cupola bricks unless they 
standardised the diameter of cupola furnaces. One 
type of brick would only serve to line one type of 
cupola furnace. 


In reply to Mr. Godwin’s question on dolomite, Mr. 
Gunn pointed out that slagging would occur if a lot 
of dolomite were used as the flux. An important 
point in connection with dolomite was that if a dolo- 
mite brick lining was used. the cupola could be quite 
safely charged with excess dolomite. In fact, the 
greater the excess the less slagging of the dolomite 
brick there would be. This applied also to magne- 
site. He agreed that the blast was tremendously im- 
portant. There was really no need for those high tem- 
peratures which were often found above the tuyeres. 
There was no need to achieve such a high tempera- 
ture at the tuyere zone that there was danger of the 
melting point of the refractory lining being reached. 
Foundrymen were often at fault here—and the reason 
for a severe attack on the lining in the tuyere zone was 
usually to be found in the fact that too much or too 
little lime had been used, causing bridging, and thus 
requiring a greater blast to melt it down. : 

It was true that one often found sand sticking to 
scrap which was put into the cupola. But the fact that 
another ingredient had been added did not of necessity 
mean that more heat was required. There should not 
be any increase in the amount of fuel consumed. | 

Mr. Goyns said he would like to know what sizes 
and gradings Mr. Gunn would advocate for the dolo- 
mite lining of a small cupola, and what percentage of 
tar would be required. He understood that overseas it 
was fairly common practice to choose appropriate 
proprietary materials for patching. and he wondered 
if any one had tried a rammed acid monolithic cupola 
lining. 
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Hard-burnt Dolomite 


Mr. GUNN explained that the grading for a dolomite 
lining was very coarse indeed. The manufactured dolo- 
mite brick was extremely coarse with some tar bond, 
and was usually burnt and then plunged in a bath of 
hot bitumen. It was not a chemically stabilised dolo- 
mite but hard burnt. He said it would be permis- 
sible to use a monolithic acid lining. The best possible 
patching to use, however, was ganister—in which case 
one was not dealing with an expensive material. 


Mr. ALEXANDER asked whether a silicious brick 
would stand up to hosing-down operations as well as 
aluminous lining did. Hasty cooling down of a cupoia 
to have it ready for use the next day was a common 
habit in South African foundries. 


_ Mr. Gunn, in reply said that if the ganister patch- 
ing remnants stood up to hosing down, the ganister 
brick itself would do so. If the lining was made out of 
unconverted quartz brick there should be very little 
spalling effect in sudden cooling below red heat. 
Silicious bricks were the best non-spalling bricks out- 
side the narrow range of temperature where extreme 
spalling might occur. 

Dealing with the question of hosing down, Mr. 
WarD said that in many small foundries one cupola 
had to serve all needs day in and day out. The cupola 
was cooled down as quickly as possible and repaired 
during the night in readiness for the following day’s 
tun. The cooling operation was often done without 
supervision, and the patching and relining work was 
likewise carried out in a very sketchy manner. The 
ganister was put on without preparation in the form 
of chipping, and everybody hoped for the best. More 
often than not the ganister came down, and then the 
unfortunate refractory-liningconcern was blamed for a 
hot spot in the cupola, He was convinced that even 
the small foundry would find that it paid in the long 
Tun to put in an additional cupola. The cost of this 
cupola would be more than offset eventually by savings 
realised—the cupolas could be repaired under super- 
vision during the day, less repair would be necessary 
and the cost of carrying out almost continuous repair 
work would be eliminated. 


Side-arch bricks certainly appealed to many foundry- 
men. Definite benefits were to be obtained from their 
use. He felt that if the manufacturers preached the 
value of side-arch bricks they would get somewhere 
and would be able to reduce the great variety of bricks 
which they had to carry at present. He mentioned 
that he had tried one magnesite lining just to see what 
would happen, and he had been most disappointed. 


Bricklaying 


A MEMBER stated that he had had considerable 
experience with firebrick linings for boilers, and he had 
found invariably that there was insufficient attention 
paid to the actual laying of the bricks. He felt that 
having a skilled man to line the cupola would pay 
appreciable dividends. The cost of such skilled labour 
would soon. be offset by reduced expenditure on lining 
replacements. The efficiency of a lining depended to 
a large extent on the manner in which the joints were 
made. Metal got into bad joints very easily, and then 
corrosion and spalling started. More atiention should 
be paid to the actual mechanical side of laying the 
bricks; more should be done by the foundryman to 
ensure that he got a 100 per cent. job as far as cupola 
lining was concerned. With a really good initial lining. 
many of the foundryman’s refractory problems would 
disappear. 


4 
h 
i- 
d 
> 
& 
| 

F 


94 FOUNDRY TRADE JOURNAL 


Rejractories for the Foundry 


Mr. TEuBES offered an explanation as to why many 

foundries preferred to use a specially-shaped cupola 
block and not the side-arch brick. When the side-arch 
was used, one got long, vertical lines of jcints—and 
the blast playing on these, and the metal coming down 
into them, soon led to corrosion. The use of the 
cupola block eliminated vertical joints in favour of 
horizcntal joints. 
_ Replying to a question concerning dolomite as a 
lining, Mr. GUNN said that the main trouble regarding 
the crumbiing nature of the lining was to be found in 
the fact that sufficient bond did not exist in the hard- 
burnt dolomite owing to the lack of silicates in it. 
This could be overcome by the addition of a small 
amount of clay. , 


Mr, ALEXANDER asked Mr. Gunn whether or not he 
agreed with the satement made by Mr. Teubes that 
side-arch bricks would be corroded on the vertical lines 
of joints. 

Replying, Mr. GUNN said he rid not agree with the 
statement. The lining did not become less efficient 
because of vertical lines. Joints were the weakest 
point of any lining, and it was an unfortunate fact that 
the material used to cement the bricks together was 
often of a very inferior kind. 


Mr. JANE asked Mr. Gunn whether any research 
work was being conducted to obtain a completely 
neutral lining. 


Mr. GUNN referred to a statement he had made in 
his Paper, and explained that there was only one truly 
neutral brick—the carben or graphite brick. This brick 
was not attacked by acid or basic slags, but was 
attacked by the oxygen in the atmosphere and was 
therefore useless in most furnaces where oxidising con- 
ditions could occur, although all blast furnaces were in 
reality working on a graphite refractory. Present 
opinion was that the aluminous brick did tend to 
lower viscosity of the slag. The highly aluminous 
brick was not as successful with acid or basic slags 
as the highly silicious brick. The chrome brick or 
chrome-magnesite brick might under certain con- 
ditions make up a neutral lining, but the only true 
neutral lining was the graphite lining. Research work 
was being carried out on a continuous basis and it 
was hoped that this work would lead to improvements 
in refractory linings for cupolas. 


THE ROWHEDGE IRONWORKS COMPANY, LIMITED, of 
Rowhedge, near Colchester, Essex, point out that our 
“News in Brief” paragraph about their order 
from the Sudan Government for a_ stern-wheeler 
should have ended: “This will be the first vessel 
of this specific type to have been built by the 
company since 1939.” Actually, no fewer than 
29 vessels of various types have been built since the 
war and 38 craft are on order. We regret we were not 
more explicit. 


THE WOLVERHAMPTON DIE CASTING COMPANY, 
Limrtep, of Wolverhampton, have made an arrange- 
ment with the Precision Casting Company, Inc., of 
Syracuse, U.S.A., whereby the former will manufac- 
ture and sell through Alfred Herbert, Limited, of 
Coventry, special die-casting machines designed by 
the latter, and conversely the Syracuse concern will 
‘start making the polishing equipment developed by 
the Wolverhampton company. A full exchange of 
technical information has been inaugurated. 
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Correspondence 


(We accept no responsibility for the statements made or the 
opinions expressed by our correspondents.]| 


THE MUSHET FAMILY 


To the Editor of the FOUNDRY TRADE JOURNAL 

Sir,—Mr. Fred M. Gsborn, chairman of this com- 
pany, is engaged on writing a history of the Mushets. 
that 1s, David Mushet (1772-1847) and Robert Forester 
Mushet (1811-1891), both distinguished metallurgists 
of their day, the former being the discoverer of the 
blackband ironstone of Scotland and the latter, amongst 
other things, being associated with Sir Henry Bessemer 
in perfecting his process and the discoverer of self- 
or air-hardening steel, the pioneer alloy steel. Mr. 
Osborn would be very gratetul if any of your readers 
who have recollections of the Mushet era, that is, from 
about 1860-1900, or who have documents covering this 
period and bearing on the subject, would be good 
enough to write to him. It is believed that the Mushet 
family goes back to William the Conqueror’s time and 
any information about David Mushet’s antecedents (he 
was born at Dalkeith in Scotland, his father being 
William Mushet who married Margaret Cochrane), will 
be appreciated. 

The present generation has little idea of the changes 
their fathers and grandfathers have seen and Mr. 
Osborn feels that it is important to keep alive memories 
and contributions of the past upon which much of our 
present prosperity is founded.—Yours, etc., 

Samuel Osborn & Company, Limited. 
T. A. SEED, 
Publicity Manager. 

Clyde Steel Works, 

Sheffield, 3. 

January 13, 1950. 


Crack Detection 


Me. H. Leiris, in a Paper printed in Revue de Métal- 
lurgie, gives the following process for the detection of 
cracks in castings:—The castings to be examined are 
immersed in a solution of hot oil for a period varying 
from three minutes for small components to twenty 
minutes for large castings. The oil to be used should 
not be too viscous and that used for quenching, if it is 
really fluid, should be chosen. The normal working 
temperature is of the order of 150 to 180 deg. C., and it 
is desirable to have available for this first operation an 
insulated sheet-metal container heated by electric re- 
sistance elements. Degreasing is done by dipping in 
methylated spirit at room temperature. The cast- 
ings are then immersed in a mixture of powdered chalk 
and methylated spirit. The usual proportions of this 
mixture, which can be varied to suit the type of casting 
being treated, are:—Pulverised chalk, one-third, and 
methylated spirit two-thirds. This mixture has a ten- 
dency to settle out rapidly, and it should be energetic- 
ally agitated before use. Then the castings are thoroughly 
drained while contained in wire baskets so as to bring 
about complete air drying. This air drying is generally 
very rapid and, on an average, five minutes after drain- 
ing, cracks and the like will show up by the sweating 
of the oil, which clearly marks the white layer of the 
chalk covering the surface of the casting. 


THE ANNUAL CONVENTION of the American Foundry- 
men’s Society is to be held this year at Cleveland, 
Ohio, from May 8 to 12. There is to be an exhibition 
of foundry plant at the Cleveland Public Auditorium. 
with, it is expected, the participation of British foundry- 
equipment manufacturers. Mr. Edwin W. Horbelein 


will preside over the annual general meeting. 


the 
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Cast Permanent Magnets’ 


By A. Braybrook, A.Met., A.M.I.B.F., and D. Hadfield, B.Sc.(Eng.), A.M.I.E.E. 


The Paper begins by outlining the historical development of permanent-magnet alloys show- 
ing that modern compositions necessitate the production of magnets as castings, because 
the metals are unmachinable except by grinding. Thereafter is given a brief account of 
moulding, melting, pouring, and after-treatment methods for repetition production, the 
text being amplified by a number of illustrations showing pattern-layout, plant and other 


details. The Authors are on the staff of 


; ee have been several major advances in the de- 

velopment of new permanent-magnet materials 
during the past two decades, with subsequent increases 
in the commercial use and production of magnets, par- 
ticularly in the form of castings, a group of which is 
shown in Fig. 1. 

These improvements are due to the scientific appli- 
cation of the results of many research workers. 
Complicated carbide systems have been the usual 
means resorted to for securing internal strain to obtain 
high magnetic energies, but the newer class of carbon- 
free alloys has done this by the mechanism of disper- 
sion-hardening. ~ The hysteresis loop delineates the 
properties of magnetic materials and from the demag- 
netisation curve, in the second quadrant, the necessary 
criteria for assessing the performance of permanent- 
magnet materials are obtained. These are: the rema- 
nence (Brem), the coercive force (Hc), and the energy 


*Abstract from a lecture given to the Sheffield Branch of the 
Institute of British Foundrymen, Mr. A. G. Bailes presiding. 


Fic. 1.—SELECTION OF CAST 
PERMANENT MAGNETS. 


William Jessop & Sons, Limited, Sheffield. 


product (BHmax.). Demagnetisation curves of some 
British permanent-magnet steels and alloys are shown 


in Fig. 2. 
Composition History 

Up to the beginning of the present century, the prin- 
cipal magnet material was hardened 1 per cent. 
carbon steel, which later gave way to the 6 per cent. 
tungsten and 6 per cent. chromium steels which had 
remanences of 9,500 to 11,000 gauss, coercive forces 
of 55 to 70 and (BHmax.). of the order of 0.3 x 10°. 
in 1917, there followed the discovery of the cobalt 
magnet-steels, having a range of magnetic properties 
depending on the cobalt content, with an otherwise 
fixed composition of carbon 0.8 per cent., chromium 
9.0 per cent., tungsten 4.0 per cent., or molybdenum 
1.5 per cent. The range of magnetic properties for 
3, 6, 9, 15 and 35 per cent. cobalt steels are: —rema- 
nence 7,800 gauss up to 9,500 gauss, coercive force, 
. — up to 250 oersted, (BH max) 0.4 x 10° up 
to 10x 4 
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Fic. 2.—DEMAGNETISATION CURVES OF SOME BRITISH PERMANENT-MAGNET MATERIALS. 
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Fic. 3.— GRAPH ILLUSTRATING 
DEVELOPMENTS IN PERMANENT- 
MAGNET MATERIALS. 
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Fic, 4.—SQUEEZE-TYPE BOTTOM-DRAW MOULDING 
MACHINE. 


All the steels so far mentioned can be manipulated 
by rolling from ingots and them forging, or by casting, 
machining to shape and finally hardening. With the 
advent of the carbon-free, nickel/aluminium/copper 
cobalt/iron series of alloys in 1934, however, the tech- 
nique of casting the magnet closely to shape "had to be 
developed, as the material was too hard and brittle 
to be hot worked or machined and could only be 
ground to the close limits required by the instrument- 
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FiG. 5.—JOLT-SQUEEZE-ROLLOVER TYPE OF MOULDING 


MACHINE. 


making industry. The magnetic properties of Alnico 
associated with a ny og of nickel 18, aluminium 
10, cobalt 12, copper 6, and iron 54 per cent. are: — 
remanence 7 500 to 8,000 gauss, coercive force 500 to 
600 oersted and (BH max. to 1.8 x 10°. 


Present-day Materials 
The latest advance was in 1938 when it was dis- 
covered that Alnico could be rendered anisotropic by 


Fic. 6.—PATTERN PLATE SHOWING RUNNING 
ARRANGEMENT (WOODEN PATTERNS). 


Fic. 7.—PATTERN PLATE SHOWING RUNNING 
ARRANGEMENT AND FEEDER (METAL PATTERNS). 
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Fic. 8.—RUNNER PATTERNS FOR MAGNETS SHOWN 
IN Fic. 7. 


cooling from its solution temperature in an uni-direc- 
tional magnetic field. Intensive research work followed 
on the composition of the alloy, until, in 1940, the 
Alcomax and Ticonal alloys were developed, which 
now have energies of more than three times that of 
the standard Alnico alloy. The optimum magnetic 
properties in the preferred direction, i.e. the direction 
of the applied field are:—remanence 12,000 to 13,000 
gauss, coercive force 500 to 600 oersted, and ( BH max) 
4.5 to 5.0x 10°, and are associated with a composition 


Fic. 10.—Die TEMPERATURE MEASUREMENT ON 
ELECTRIC CRUCIBLE FURNACE. 


Fic. 9.—GREEN-SAND MOULD SHOWING RUNNING 
ARRANGEMENT. 


range of nickel 11 to 14 per cent., aluminium 7 to 8 per 
cent., cobalt 21 to 25 per cent., copper 4 to 6 per cent., 
with or without niobium, and with iron comprising 
the balance. The above developments in permanent- 
magnet materials are shown graphically in Fig. 3. 

The coercive force of a permanently magnetic 
material is a measure of its resistance to demagnetisa- 
tion which may be caused by alternating current fields, 
increase in temperature or mechanical shock. Thus, 


Fic. 11.—PourRING MOLTEN METAL FROM CRUCIBLE 
INTO SAND MOULDs. 
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Fic. 12.—HEAT-TREATMENT 
FURNACES. 


with improvements in magnetic properties likewise does 
the stability of the magnetised magnet improve. 


Moulding Procedure 


Modern methods of mass-producing magnet castings 
employ green-sand moulds made on automatic mould- 
ing machines from precision patterns. Sand mixtures 
are devised to suit the particular moulding machine used 
and to produce the necessary requirements of preci- 
sion—cast magnets, that is, a fine cast finish with 
absence of gas holes and porosity. The base sands 
are suitably blended to produce a satisfactory finish 
consistent with a satisfactory permeability to gas or 
air. In the case of a squeeze-type bottom-draw 
machine, shown in Fig. 4. an oil-bonded moulding sand 
is necessary to allow proper stripping of the pattern 
from the mould, whilst in the case of a jolt-squeeze- 
rollover machine, shown in Fig. 5, a clay-bonded sand 


Fic. 13.—SuRFACE GRINDING ON LARGE SEGMENTAL 
GRINDERS. 
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mixture is sufficient. Various sand mixtures are given 
in Table I. 

By trial and error, methods of running have been 
modified to produce as sound a casting as possible con- 
comitant with an economic yield. Accurately-made, 
wooden or metal patterns, having the minimum of 
taper, and a nominal grinding allowance of 0.010 in., 
where necessary, ensure that the economics of produc- 
tion are kept to a satisfactory level. Pattern plates 
and moulds showing runners and feeders for various 
types are shown in Figs. 6, 7, 8 and 9. 


Melting and Pouring 
The steel or alloy is melted in a small high-frequency- 


Fic. 14.—Bore GRINDING OF INSTRUMENT MAGNETS. 


99 4 
2 
4 — wit a 
rT § 
t. 
ic 
S, 
Lay 


Fic. 15—GapPiING BY HIGH-SPEED ABRASIVE SLITTING 
WHEEL. 


induction (about 2,000 cycles per second) electric 
crucible furnace, in quantities of one to five cwts. The 
temperature is controlled closely by optical and dip 
pyrometers, as shown in Fig. 10, to avoid over-heating 
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Fic. 16.—MAGNETIC HEAT-TREATMENT OF ALCOMAX 
CASTINGS. 


and to ensure a sufficiently-high temperature to obviate 
the formation of cold-laps in the castings. The melting 
period is kept to a minimum to avoid oxidation, par- 
ticularly when large percentages of aluminium are 
present, and the contents of the furnace are ta 
into a preheated crucible by tilting. The molten metal 
is poured from a plumbago crucible over the knee as 
shown in Fig. 11. This was a feature of the old 
crucible-steel manufacture, and ensures steady teeming 
as the operator has absolute control over the metal. 


Fic. 17 (LEFT).—INDUCTION-BRAZING ARRANGEMENT 
SHOWING HEATING COIL SURROUNDING ALCOMAXK 
YOKE AND IRON BLANK. 


Fic. 18 (BELOW).—SELECTION OF COMPOSITE BRAZED 
INSTRUMENT MAGNETS. 
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Fic. 19.—MAGNETISING OF INSTRUMENT MAGNETS. 


Dressing and After Treatment 

The castings are stripped immediately after solidifi- 
cation, and, when cold, the sand is removed by shot 
blasting. The runners are cut off by radiacing, and 
after fettling, the castings are inspected for defects. 
They are then annealed, machined, and finally hardened 
from automati¢-temperature-controlled furnaces (shown 
in Fig. 12). In the case of the Alnico- and Alcomax- 
type alloys, castings are finished by precision grinding. 
Surface grinding, bore grinding and gapping operations 
are shown in Figs. 13, 14 and 15, and heat treatment of 
anisotropic Alcomax magnets under the influence of a 
magnetic field is shown in Fig. 16. 

Difficulties previously encountered in the fabrication 
of permanent magnets involving the use of the newer 
magnet alloys have been overcome by the adoption 
of induction-brazing methods. The process, which 
allows a pre-machined soft-iron blank to be rigidly 
brazed to the ground face of the permanent-magnet part 
without excessive local heating, has released the high- 
energy, anisotropic cast magnet alloys for a wide range 
of instrument uses. An induction-brazing arrangement 
is shown in Fig. 17, and a selection of brazed compo- 
site instrument magnets in Fig. 18. 

‘Magnetisation of finished magnets is carried out by 
the application of a magnetic field in a manner depend- 
ing on the shape and type of magnet. There are three 
methods in common use:—(1), in the case of large 
horseshoe-magaets by means of a multi-turn coil 

TABLE I.—Sand Mixtures for Magnet Moulds. 


Oii sand for squeeze-type 
bottom-draw moulding 


Clay-bonded sand for jolt- 
squeeze-rollover moulding 


machine. machine. 
Composition : Per cent, Composition : Per cent. 
Minimum sand 70 Minimum sand .. 
Chelford sand 30 Chelford sand... 20 
Semi-solid core com- 3 Mansfield sand 30 
poun Bentonite me 2 
Bentonite .. ar 2 Proprietary brand 0.5 


of cerese binder 


“* Green” Test Results : 


Green” Test Results: 
Moisture 


2.1 per Moisture .. .0 per 
cent. cen 
A.F.S. permea- 99 A.F.S. permea- 
bility No. bility No. 
A.F.S. compression 5.4 lb. A.F.S. compression 6.0 Ib. 
per sq. in. per sq. in. 
Rammed density .. 1.45 Rammed density... 1.45 
Hardness .. Hardness .. 70 
COST PER CWT. PER CWT. -. 28. Od. 
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carrying a d.c. current; (2), in the case of small circular 


instrument magnets by passing a heavy current through 
a single thick copper conductor threaded through the 
“ window ” of the magnet (as shown in Fig. 19) and 
(3), for simple bar magnets by placing them in a parallel 
magnetic field between the poles of an electromagnet. 
After magnetisation most magnets are artificially 
“ aged” a little in a weak a.c. field to confer stability. 


Applications 


The principal industrial fields calling for permanent 
magnets are:—{a) the radio industry, including tele- 
communications; (b) the instrument-making industry; 
and (c) the electrical engineering industry. In radio 
and telecommunications, magnets are used extensively 
for moving-coil loudspeakers, telephones, focusing of 
cathode rays in television tubes, operation of the mag- 
netron tube in radar, pick-ups, microphones and cutter 
heads. For electrical instruments, the main use is in 
indicating instruments of the ammeter and voltmeter 
or d’Arsonval galvanometer type, also, for damping 
in watt-hour household electricity meters, Finally, 
in electrical engineering, there are manifold wide- 
spead uses, such as, in magnetos, cycle dynamos, 
electric clocks, generators, lifting magnets, separators, 
contactors, magnetic chucks, speedometers, and mass 
spectrographs. 

The Authors are indebted to the directors of William 
Jessop & Sons, Limited, Sheffield, for permission to 
publish this abstract. 


Production of Ferro Alloys in Norway 


Data on Norway’s production of ferro-alloys from 
a special number of the review “ Teknisk Ukeblad,” 
issued on the occasion of the 75th anniversary 
of the Society of Norwegian Engineers, have been 
translated and made available by the Norwegian 
Export Council. It points out that during the last 
25 years a number of Norwegian plants have been, 
engaged in production of ferro-alloys, and by far 
the greater part of the output has been shipped abroad 
for use in the steel industry. Since the end of the 
war. production has again risen sharply and reached 
139,000 tons in 1948, which is the second highest 
figure on record. The various works engaged on this 
type of production have carried out extensive 
modernisation in recent years, but there have been 
but few new installations and no marked increase in 
production capacity. It is difficult to state exactly 
what is the industry’s present capacity because, owing 
to the ‘fact that the electrical energy needed 
is greater for some products than for others, capacity 
varies with the type of alloy produced. Ferro-manga- 
nese comes first in importance among Norwegian 
ferro-alloys, followed by ferro-silicon. Among other 
alloys produced by Norway may be mentioned, silico- 
manganese, ferro-chromium and in lesser quantities, 
calcium-silicon and ferro-zirconium. Norway has at 
present nine plants producing ferro-alloys, which— 
with a few exceptions—were built nearly a quarter of 
a century ago. A few other companies engaged in 
this field ceased operations in the slump after the 
first world war. Since the recent war, producers 
of ferro-silicon have formed a sales office of their 
own—Norske Ferrosilisiumprodusenters Sentralkontor, 
which is charged with the sale of all high-grade ferro- 
silicon. Other kinds of ferro-alloys are sold by the 
individual producers. 


CVA Jics, MouLps & Toots, machine-tool 
makers and ironfounders, of Hove. are negotiating 
for a new factory in Dundee. 
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Foundry Practice in Sweden 
Mr. R. Laroux Handley’s Presidential Address 


The Author visited Sweden last autumn and landed at 
Gothenburg; foundries were visited there and also at 
Jonképing, Katrineholm, Stockholm, and Véisteras. 
Altogether five foundries were visited. With a popula- 
tion of six million, Sweden has a flourishing engineering 
industry and, from what the writer saw, he would judge 
that it is a very efficient one, using the most modern 
methods of production. The plants visited were large, 
and there is a distinct tendency in Sweden to concen- 
trate industry into large units. This is, of course, a 
logical development and one might like to see a similar 
rationalisation take place in the foundry industry at 
home. The standard of living in Sweden is high. The 
factories visited were well lit, well ventilated and spa- 
cious. They were remarkably clean and, in every case, 
the welfare facilities were of a high order; all plants 
provided workers with individual clothes lockers and 
shower baths. 


Swedish foundrymen suffer from certain shortages, 
particularly of coke and moulding sand. As a conse- 
quence, one sees many more electric furnaces than one 
is accustomed to see here. Nevertheless, cupolas still 
predominate as melting units for foundries, the coke 
being imported from Poland, Holland, Belgium, and 
Great Britain. The electric furnaces were mostly of the 
induction type made in Sweden. 


To avoid importing natural-bond moulding sand from 
Belgium and England, the Swedes are using rather coarse 
synthetic sands, utilising lake, sea or river sand with a 
clay binder. Core sands are produced in the same way 
and, because of the extreme shortage and high price of 
linseed oil, fish oil is being developed as a binder. This 
produces quite good results, the only objection being 
the smell. 


A.B. GOTTAVERKEN, GOTHENBURG 


The first foundry to be visited was that of A. B. 
Géttaverken. This firm has a very fine shipyard at 
Gothenburg: at the time of the Author’s visit there were 
eight new ships on the stocks, the largest being of 22,000 
tons. There were, in addition, a dozen ships fitted out 
and at least twice this number in for repair. The com- 
pany makes everything, including the propelling machi- 
nery. Most ships are to-day, of course, Diesel-engine 
driven, but the concern also produces the boilers where 
steam propulsion is desired. 


The foundry is in two sections; there is the general 
jobbing foundry producing marine castings of every 
sort, from propellers to bedplates, turbine castings. 
engine columns, etc., and a semi-mechanised foundry 
where hot-water heating boilers were being produced. 


Most of the work in the jobbing foundry was of the 
loose-pattern variety, and production was assisted by a 
home-made machine of the Sandslinger type and by a 
sand-distribution plant. An item of interest was the 
compressed-air control for motivating the ramming 
head of the moulding machine. There were three 
cupolas each fitted with fore hearths and of about 3 ft. 
internal diameter. 


Points of Interest 


A large proportion of the moulds were dried and there 
was some loam moulding carried on. A number of cylin- 
der-liner cores were being struck up in loam, a feature 
being the addition of blacking to the moulding sand. The 
foundry sand was composed of sea sand with a clay 
binder and cores were made in a mixture of sea sand 
with 2 per cent. fish oil and a little starch to give green 
strength. 

A considerable number of conveyors was employed to 
distribute sand. These were all of the metal-band type, 
made in Sweden. The belts were arranged to slide over 
wooden backing strips which were renewed at long in- 
tervals. 

An interesting technique noticed in the jobbing 
foundry was a mould assembly built up from core-sand 
units. The units were rammed up in dry sand on special 
grids. The cast-iron grids were made to a special con- 
tour to suit the casting to be produced, and the back 
of a grid formed a side of the moulding box when the 
units were ultimately assembled together. 

In the mechanised foundry, the smaller castings were 
made on moulding machines, which, in most cases, were 
imported either from Germany or England, although 
there was also a bank of eight jarr-squeeze-roll-over 
machines made by Westin & Backlund, of Stockholm, 
working on a semi-mechanised section with overhead 
sand hoppers. complete sand preparation and roller 
conveyors. 

Larger castings for the heating boilers were made on 
a turn-table unit with a Sandslinger. It was interest- 
ing to note that iron patterns were used, the Swedes 
saying they preferred iron. as it did not stick: this 
agrees with the Author’s experience. 


Laboratories 


Laboratory facilities were extremely good and a con- 
siderable amount of research work was undertaken. 
Physical laboratories were making routine tests on 
finished materials and a well-equipped sand laboratory 
was checking the quality of moulding sand. A system 
of spectrographic analysis was in use. Samples of the 
newly-cast metal were quickly turned down to form arc 
electrodes. An electric arc formed with these elec- 
trodes was broken down by a prism system and photo- 
graphed against the corresponding spectrum of a stan- 
dard iron. Direct comparisons of the two spectra gave 
the composition of the iron under examination. The 
method took about two hours from start to finish and 
was claimed to show a saving in time over chemical 
methods. 

In addition to the cupolas already mentioned, the 
company possessed two electric furnaces, both American 
“ Lectromelt ” models, one of 17- and the other of 13- 
tons capacity. In these furnaces borings were melted 
down and carbon, manganese and silicon were added to 
give the desired analysis. New electrodes for these fur- 
naces were produced on the premises. 

The older workshops were of wooden construction. 
but the new ones were of brick and steel. A very fine 
new assembly shop for marine engines was seen, con- 
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structed of pre-cast, pre-stressed reinforced concrete. 
This shop was very lofty, about 80-ft. span and of an 
equal height. Cranes to lift 200 tons were installed 
and the building would have been ideal for a large 
foundry, as it was well lit and there was nowhere for 
dust to lodge. 


NORRAHAMMAR WORKS 


The Norrahammar Works was next visited. It is 
owned by the same organisation as operates the Husq- 
varna plant (inspected later), and is situated within 
about three-quarters of an hour’s drive from Jonk6ping. 
Established in a valley along both sides of the main 
railway line leading to the north, it has obviously been 
of ribbon growth, as the company’s activities have ex- 
panded. The site is essentially a rural one, and labour 
is drawn from the surrounding agricultural districts and 
also from the town of Jonképing. 


The factory has specialised in line production of such 
items as boilers, automobile parts, cooker hot-plates, 
bicycle components, and sewing machine parts. There 
is no jobbing shop. 


Foundry production is from moulding machines of 
the jarr-squeeze and roll-over types. All are pneumatic- 
ally operated, some being of American manufacture, but 
mostly of Swedish Westin and Backlund-type seen pre- 
viously in Gothenburg. There were no power-operated 
mould conveyors, the flasks being placed on roller con- 
veyors running ‘from each moulding machine to a com- 
mon knock-out conveyor at right-angles across their 
extreme end. This method is old and well tried and has 
the advantage of considerable flexibility. 


Metal is melted in cupola furnaces in addition to 
two high-frequency electric furnaces, with a capacity of 
about 6 tons each. Power is supplied by rotary genera- 
tor at 750 cycles and there is the usual condenser power- 
factor correction system. Three new cupolas were being 
installed; they were to the company’s own design, with 
arrangements for the supply of auxiliary air to the 
cupola stack to ensure complete combustion of any 
carbon monoxide present. The design was very similar 
to one developed by a Stockport foundry, except that 
the cupolas were very much larger.” The company’s en- 
gineers seemed uncertain whether the system offered 
any advantages. This confirms the experience obtained 
in this country with large cupolas operating under 
similar arrangements. This firm had found, as has been 
found over here, that the scheme worked perfectly 
satisfactorily with a cupola of about 2-ft. internal dia. 


Synthetic sands were employed exclusively, making 
use of local sharp sand with an addition of clay bond. 
Cores were consolidated with cellulose binder, the use 
of which was, of course, governed largely by the cur- 
rent shortages. Cores were dried mostly in gas-fired 
ovens, although there were several which were heated 
electrically. The high price of coke and coal in Sweden, 
together with the proximity of water power, made the 
greater use of electricity a worth-while undertaking. 


HUSQVARNA WORKS 


At the Husqvarna Works there were certain distin- 
guishing contrasts to the associated foundry at Norra- 
hammar. Husqvarna is very much larger and in addi- 
tion to the foundry there are machine and assembly 
shops, a large vitreous-enamelling system and a most 
imposing research centre which serves the group of 
companies. 
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Welfare 


Here, also, a considerable amount of thought has 
been given to the question of welfare, and a_ special 
wash-house had been installed to cater for the 300-odd 
foundry workers. In addition to 140 stainless-steel 
washbasins for their use, there were 36 showers, special 
lockers for valuables (for which each worker retained 
keys) and clothes hooks with specia) hangers to accom- 
modate all the workers’ garments. The machine and 
assembly shops had somewhat similar accommodation 
in a separate room. There were washbasins and indi- 
vidual clothes lockers, but here no showers had been 
provided. An atiractive canteen had been very cleverly 
contrived in a long gallery which, due to its shape, was 
not suitable for any other purpose. A most pleasing 
and refreshing effect had been obtained by painting this 
gallery by sections in different colours with curtains. 
tables, chairs and flowers to match them. 

The principal products of this factory were motor- 
cycles, bicycles, sewing machines and kitchen ware. In 
addition, castings were being made for the Volvo car. 

There were several mechanised foundry plants, one of 
the most interesting being fully mechanised and employ- 
ing a pendulum mould conveyor and snap flasks with 
automatic box clamping and release. Other moulding 
units employed the familiar roller conveyor systems with 
adequate overhead mono-rails for speedily distributing 
the molten metal. Of special ‘interest was a bank of 
about 30 Zimmerman-type jarr-squeeze machines, pro- 
ducing castings in moulding boxes of about 30 in. by 
15 in., which were placed on roller conveyors for cast- 
Production here was about 140 boxes per day 
per man. 

A considerable quantity of these castings were bodies 
for sewing machines, having a composition of :—Car- 
bon, 3.5; silicon, 2.6 to 2.7; phosphorus, 0.55, and man- 
ganese, 0.50 to 0.60 per cent. A statement was made that, 
if the phosphorus in this mixture was increased, it be- 
came difficult to machine the castings. 


Research Centre 


The research centre was a new five-storey building, 
where about 70 people were employed on research and 
development work. This centre serves an organisation 
employing about 5,000 workers. In addition to the nor- 
mal physical, mechanical and metallurgical laboratories, 
advanced work was being undertaken on X-ray diffrac- 
tion and powder metallurgy. There was a consider- 
able amount of development work in progress on bicycle 
and motor-cycle frames and engines. 

An interesting feature of the factory was the use of 
cupola gases to heat a steam-raising boiler and, subse- 
quently, to dry cores. Waste gases, it was claimed, 
gave 25 tons of steam per day. After passing through 
the boiler the gas entered the core stove at 400 deg. C. 
and left at a temperature of 100 deg. C. A cyclone 
was used to remove dust from the gas before it entered 
the boiler; the latter was of the water-tube type, made 


in Sweden. 
S.K.F. WORKS 


The works at Katrineholm, to the south of Stock- 
holm, one of the group owned by the S.K.F. ball-bear- 
ing concern, employs 1,200 workers, 400 being in the 
foundry. This was an extremely modern, well- 
mechanised shop, operating on two shifts. Sixty tons 
per day were being obtained from four cupolas of 
900-mm. (35-in.) internal diameter. These each de- 
livered 3 to 4 tons of metal per hour into receivers. In 
addition, a high-frequency furnace made by “ Asea” 
gave a further 6 tons of metal every 3 hrs. This fur- 
nace was operating on 750-cycle current, the loading 
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Foundry Practice in Sweden 


being 1,300 k.v.a Amongst other things it dealt with 
borings, and so enabled the firm to utilise all their 
internal scrap. 

About 12,000 tons of castings are produced per 
annum, the greater proportion for use within the S.K.F. 
organisation (items such as plumber blocks and bearing 
brackets). In addition, castings for the Volvo car and 
the electrical engineering industry are produced. 


Moulding and Casting Systems 


There are several fully-mechanised plants, the 
majority of machines being of the- roll-over-squeeze 
type to a design patented by their foundry manager and 
constructed by Westin & Backlund. This was the 
machine already referred to, which had been seen in 
previous foundries visited. 

On one of the moulding systems, boxes were placed 
on a series of roller conveyors from the machines for 
casting. The metal was brought along via mono-rails, 
then transferred through a “ switch” on to an over- 
head pouring crane very similar to the “ Modern 
Foundry” system so frequently seen in the United 
States. Electric motors were used for hoisting and 
travelling, but the ladles were pushed by hand from 
the cupolas. 

On another continuous-casting unit, the moulding 
boxes passed from the machines on to a power-driven 
roller conveyor which acted as a storage area; from 
there they were transferred by an automatic transfer car- 
riage to the next empty plate on the main mould con- 
veyor. The carriage was operated by a tripping device 
which came into action when the mould conveyor was 
empty and caused the assembly to travel along with the 
plate whilst the transfer of the moulding box was 
effected. After the shake-out, the castings travelled to 
the shot-blasting room on a wire-mesh belt. This very 
effectively released much of the surplus sand. Subse- 
quently the castings were cleaned in a Pangborn Tum- 
barrel shot-blast unit. 

The Swedish engineers were extremely ingenious in 
devising simple means for speeding production; for ex- 
ample, rectangular sieves were seen here for the first 
time; when one pauses to consider, this is, of course, a 
logical way of operating where the mould to be filled is 
also rectangular. 

A procedure not frequently seen was the use of 
separate hoppers for facing sand. In between each 
moulding operation, patterns were sprayed with a solu- 
tion of 5 per cent. linseed oil in paraffin. This was 
said to be most effective in avoiding the sticking of 


sand. 
Core-making Practice 


Core-making practice followed familiar procedure 
generally, although the company were operating an in- 
teresting electric core-drying stove employing air re- 
circulation. The load on this stove was said to 750 kw. 

Larger moulds were made on MacNab roll-over 
machines imported from the United States. An in- 
teresting feature here was the use of tilting sand 
hoppers which could be swung out of the way to avoid 
the machine roll-over table. When sand was needed, 
the hopper was thrust forward by a pneumatic cylinder. 

Core-shop practice included the use of a considerable 
number of core-blowing machines, mostly of American 
(Demmler) manufacture. In this foundry considerable 
use was made of the Redford cartridge-type bench core 
machine for blowing small cores. This machine is now 
becoming familiar in England and is built very much 
on the lines of a drill press. There is a blower head 
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with a valve and cylinder into which the operator scoops 
sand which is then placed between the head and core 
box to be blown. The machine is very simple and quite 
effective. An interesting gadget was a magnetic device 
for drawing core boxes from the completed cores. 


Sand Preparation 


Core sand was prepared from lake sand dried in a 
rotary kiln (which was oil fired) and then mixed in the 
normal way with cereal and oil, the latter having a 
resin base. 

The core-sand preparation shop was a separate de- 
partment on an upper storey. The building was of re- 
inforced concrete, a normal method of construction in 
Sweden, and on the floor below was the core shop itself. 
Core-sand hoppers were built into the floor so that 
the sand could reach the core makers speedily and with- 
out transport difficulties at that stage. The sand was 
transferred from the mixers to the hoppers by means of 
a — home-made barrow with a sliding shutter be- 
neath. 

Other specialised equipment encountered in this 
foundry were:—An electric drier for the cupola spout; 
this incorporated about five bar-type elements arranged 
to follow the contour of the spout. It was also noticed 
that a fume exhaust system was arranged over the tap- 
ping spouts of the cupolas. Coke was charged into these 
furnaces in special barrows arranged to overhang so 
that they might be pushed direct into the charging hole, 
where the bottom could be dropped to deliver the con- 
tents. Coke was fed on to the cupola stage by belt 
conveyor. 


ALLMANNA SVENSKA ELEKTRISKA 
AKTIEBOLAGET 


This factory is situated at Visteras, which town is 
about two hours’ train journey distant from and lying 
to the north of Stockholm. It is a very modern plant, 
employing about 7,000 workers (about 20,000 work- 
people in all the group); this is one of several works 
owned by the A.S.E.A organisation and was of major 
interest because here their castings are made. The fac- 
tory covers 67 acres and also houses the manufacture of 
rotating electrical machinery and low-tension apparatus, 
as well as paper-tube manufacture, wire enamelling and 
production of various plastics. A.S.E.A. have their own 
open-hearth furnaces and rolling mills and make their 
own electrical steel. 

The foundry caters for all of the group’s require- 
ments, which range from individual castings for large 
turbo-alternators to small repetition castings for various 
types of electrical apparatus. About 140 tons of cast- 
ings are produced per week. Wherever possible, mould- 
ing has been mechanised and at present a new continu- 
ous-casting foundry is being built. This proved of 
great interest to the writer, because the company have 
advanced ideas. The whole of the buildings were being 
constructed in ferro-concrete and the entire foundry 
was to be tiled from floor to ceiling. Lofty basements 
were embodied beneath all the plant so that it was 
possible to move about anywhere without restriction for 
maintenance or inspection purposes. 


Layout and Plant 


The whole foundry was equipped with a “ Plenum” 
heating system to produce incoming air at 25 deg. C. 
(77 deg. F.). Such a system is apparently essential in 
the winter months in Sweden. Amenities included 
numerous shower cubicles and clothes lockers for all 
the foundry workers. 

Melting was by cupola and electric furnaces. Points 
of interest were: remote control of the cupola drop- 
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Foundry Practice in Sweden 


bottom, so that the furnacemen were well away from 
the heat, and an extremely quiet cupola skip-hoist 
system, of their own design. At present there is an 8- 
ton high-frequency furnace operating on 733 cycles 
current. The firm are also engaged in constructing a 
12-ton furnace. These are, of course, larger than the 
Author had seen in other foundries in Sweden, but there 
was no doubt that the organisation are taking the 
opportunity to perfect the design in their own plant 
before offering the furnaces for sale. 


As everywhere else, there is difficulty in obtaining 
large castings and a larger size of Badische roll-over 
moulding machine has been installed to help in this 
direction. The installation of a Sandslinger was also 
being considered. 


Production of small castings was on much the same 
lines as had been seen elsewhere in the course of the 
tour. Items of interest were the use of moulding 
machines in the core shop and the “stack” moulding 
of resistance grids. Box parts were stacked 18 high, 
a runner being arranged down the centre of the grids 
on both sides. Very an quantities of resistance grids 
were produced. (These items are, of course, extensively 
used on electric traction vehicles in Sweden.) A set-up 
for grinding resistance-grid lugs between two wheels 
was seen. One of the wheels was movable on its shaft, 
so that grinding on both sides of the lug could be 
effected at the same time. Metal was distributed around 
the foundry byeoverhead travelling electric blocks which 
could be transferred from one track to another. 

To prevent as much as possible the liberation of 
dust, water was added to the sand in paddle mixers 
arranged before the main storage hopper prior to mill- 
ing. Further water was added in the sand mills to give 
the correct tempering. 


Like every other concern, A.S.E.A. are suffering from 
a shortage of foundry workers. They are at present 
employing about 60 Italian foundrymen to help to ease 
the problem. A novel point observed in the mechanisa- 
tion system was the placing of motors inside the con- 
veyor driving pulleys; they had an internal gear reduc- 
tion from 950 r.p.m. to 33 r.p.m. 


Opportunity was taken to inspéct a portion of the 
engineering shops and in the main erecting shop was 
seen the stator for a 65,000-k.v.a. generator. It was 
stated that there were orders in hand for three to four 
years, including those for a number of generators for 
Finland. This large erection shop was of special in- 
terest; it was of reinforced-concrete construction with 
a barrel-vault roof. The shop had a span of 75 ft. 
and a height of 75 ft. to the eaves. The cranes had a 
lifting capacity of 150 tons from one hook. 


A.S.E.A. take great interest in the welfare of their 
workers. Very extensive housing schemes with play 
grounds, public meeting rooms and children’s créches 
have been provided. There was a completely separate 
housing scheme and restaurant for the Italian labour. 


Welsh Steel Output Records 


The British Iron and Steel Federation announces that 
record pig-iron and steel outputs were achieved in 
South Wales during 1949.  Pig-iron output totalled 
1,203,000 tons, compared with 1,172,700 tons in the 
previous year, and production of steel ingots and cast- 
ings totalled 3,219,200 tons in 1949, against 3,097,700 
tons m 1948. 
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News in Brief 


Mr. P. V. AsprREy, technical manager of the chemical 
plant of Cannon Iron Foundries, Limited, Bilston 
(Staffs), who died on October 12 last, intestate, left 
£3,069. 


BIRMINGHAM RAILWAY CARRIAGE & WAGON COMPANY, 
LimirTeD, has received an order for railway wagons 
valued at more than £200,000 from the New Zea 
Government, 


Lee, & Company, LiMiTED, Tipton, have 
secured a £27,000 contract to supply pumping equip- 
ment for improvements to the water supply in Rye- 
dale (Yorks). 


ALBERT NuTTON, aged 50, a moulder, was killed when 
trapped by a moulding box which fell while being lifted 
at the ironfoundry of Whitehead & Helliwell, Grove 
Street, Brighouse. 


“THe CONTINUOUS CASTING OF METALS ” is the title of 
a lecture being given to-day by Mr. J. Savage (British 
Iron and Steel Research Association) to the Newport 
and District Metallurgical Society. 


Mr. Davip FLEMING, Robert Taylor & Company, 
Limited, Muirhall Foundry, Larbert, has been appointed 
honorary secretary of the Falkirk Section of the Institute 
of British Foundrymen, in place of Mr. T. R. Goodwin, 
who has recently gone to South Africa. 

PRESENTATIONS were made recently to 12 former 
and present employees of Chubb & Sons’ Lock & Safe 
Company, Limited, Wolverhampton, who had been 
with the company for more than 50 years. 

PROPOSED EXTENSIONS to Meaford power station, near 
Stoke-on-Trent, will bring the total output of the station 
up to 360,000 kw. The scheme, which, it is estimated, 
will cost £6.000,000, is planned for completion by 1953. 

Furnaces, LimitTep, Middlesbrough, are 
building in Norway, to their own patented design, what 
is claimed to be the first oil-fired lime kiln in the 
world. The company are also installing furnaces in 
Italy, France, and South Africa. 

Mr. T. Main, of T. Main and Sons Pty., Limited, 
of North Richmond, Victoria, Australia, reports that 
his oldest employee, Mr. Edward Cooper, who is 87 
years old, has never once been late during his 74 years’ 
employment with the firm. His only absence has been 
due to a short illness. 

APPRECIATION of the work done by the retiring 
president, Mr. B. W. Doncaster, was expressed at a 
meeting of the Sheffield Society of Engineers and 
Metallurgists on January 16, “ The Prospect in Tech- 
nological Education” was the subject of Prof. H. W. 
Swift’s presidential address. 

THE OFFICES at the Royds Works, Attercliffe Road, 
Sheffield, of Thomas Andrews & Company, Limited, 
steelmakers, have been reopened following rebuilding, 
and the company’s temporary offices at 8, Palmerston 
Road, Sheffield, have been closed. The telephone num- 
ber at the Royds Works offices is Sheffield 22131. 

AN AGREEMENT for co-operation on matters of 
common interest has been signed between the British 
Institute of Management and the Institute of Per- 
sonnel Management. The independent status of the 
Institute of Personnel Management is unaffected and 
its professional activities will continue unchanged. 

A STEEL NAMEPLATE, weighing 280 Ib., was flown from 
Prestwick to South Africa on January 14 for the 
handing-over ceremony at Cape Town on January 25 
of the 2,000th locomotive produced by the North 
British Locomotive Company, Limited, Glasgow, for 

South African Railways. The plaque bears an inscrip- 
tion in English and Afrikaans. 
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Personal 


Mr. G. VENNERHOLM, the well-known foundry 
metallurgist on the staff of the Ford Motor Company 
of Detroit, is shortly to visit this country. 


Mr. J. NAUGHTON, sales leader at the Birmingham 
factory of Guest, Keen & Nettlefolds, Limited, has re- 
tired after 50 years’ service with the company. 

Dr. JoHN B. BRENNAN, headmaster of Portadown 
Technical School, Co. Armagh, has been appointed 
general secretary of the Institution of Chemical Engi- 
neers. 

Mr. A. B. LLoyp has been appointed sales director of 
F. H. Lloyd & Company, Limited, steelfounders, etc., of 
Wednesbury (Staffs), and their two subsidiaries, Lloyds 
(Burton), Limited, and Parker Foundry (1929), Limited. 


Mr. Stuart J. KERR, managing director of Elec- 
trical Steam Appliances, Limited, London, is among 
the youngest candidates contesting a seat in the 
General Election. He is a candidate in the Dunferm- 
line Burghs as a National Liberal. 

Mr. T. B. COLMAN, assistant to the works manager of 
Ruston & Hornsby, Limited, engineers and ironfounders, 
etc., of Lincoln, has been appointed works manager of 
the firm’s Grantham works. He succeeds Mr. T. H. 
Epwakrps, who is to retire shortly. 


Mr. G. U. Vass, for the past 28 years works 
manager of Fraserburgh factory of Consolidated Pneu- 
matic Tool Company, Limited, has retired from that 
position, but remains a director of the company. Mr. 
A. M. Vass, his son, has been appointed works 
manager in his place. 

Mr. G. W. F. WarREN, who was responsible for the 
electrification of several steelworks and shipyards in 
the North-East Coast area, has been elected an honorary 
life member of the Institution of Electrical Engineers 
on completing 50 years’ membership. Mr. Warren, who 
is now 78, retired from active business life in 1939. 

Mr. KEITH FRASER, who has been elected president 
for the current year of the British Engineers’ Associa- 
tion, is chairman of the family business of W. J. Fraser 
& Company, Limited, Dagenham (Essex), a director 
of Babcock & Wilcox, Limited, and Dewrance & Com- 
pany, Limited, a member of the board of studies in 
chemical engineering at London University, and a mem- 
ber of the F.B.I, Grand Council. Mr. Davi D. 
WALKER, joint managing director of Evershed & 
Vignoles, Limited, Chiswick, London, W.4, has been 
re-elected as a vice-president of the Association, and 
Mr. E. Bruce BALL, managing director of Glenfield & 
Kennedy, Limited, Kilmarnock, and chairman of the 
British Valve Manufacturers’ Association, has been 
elected to serve as a vice-president. 


_Dr. F. D. RicHarpson, B.Sc., Ph.D., will relinquish 
his present position as Head of the Chemistry 
Department of the British Iron and Steel Research 
Association at the end of January. He has been 
appointed Nuffield Research Fellow in Extraction 
Metallurgy at the Royal School of Mines, London. 
The purpose of this new Fellowship is to permit the 
establishment of an academic research group to work 
on the extraction metallurgy of both ferrous and non- 
ferrous metals. Within this field, Dr. Richardson in- 
tends that the researches of his team should be devoted 
to the thermodynamics of slag and metal solutions 
of importance in extractive processes. He joined 
B.LS.R.A. in 1946, since when he has built up the 
Chemistry Department with particular emphasis on 
the Physical Chemistry Section, which is designed to 
undertake researches on the background chemistry of 
iron and steel making. 
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U.S. International Trade Fair 
Chicago, August 7 to 19, 1950 


For the first time in its history, the United States is 
to hold an International Trade Fair. This will be held 
in Chicago from August 7 to 19, 1950. It will be 
housed in four different buildings totalling nearly one 
million square feet of space. One third has been re- 
served for American exhibitors and the remainder will 
be divided among exhibitors from the rest of the world. 

One of the main purposes of the fair is to assist 
Western European countries in need of dollars to sell 
their goods in the United States and a large proportion 
of the fair accordingly will be allotted to Western Euro- 
pean exhibitors. A feature is the formation of a Euro- 
pean Trade Fair Board under the auspices of O.E.E.C. 
(Organisation for European Economic Co-operation), 
with Frederic Berbigier as commissioner general. The 
aim of the Trade Fair Board is to co-operate the effort 
of Western European exhibitors and to ensure that 
everything possible is done to give the maximum display 
to American buyers. Berbigier will be visiting Chicago 
shortly. Dr. Jacques Kunstenaar, the chief of the fairs 
and exhibitions branch of the U.S. Department of Com- 
merce, has been seconded to the Chicago fair authori- 
ties as director of foreign affairs with headquarters in 
Paris. 


While United Kingdom exhibitors may obtain general 
information about the fair from the exhibitions and 
fairs division of the Board of Trade, firms may like to 
know that they can book space through Mr. A. P. Wales, 
of 16, Shelton Street, London, W.C.2, who is the London 
agent of Dr. Kunstenaar. This information may be of 
interest to makers of foundry plant, as Chicago is per- 
haps the largest foundry centre in the world. 


A Mammoth Outing 


Qn January 7, the employees of the Derby branch 
of the Qualcast Group were invited, for the fourth 
year in succession, to the Grand Theatre, Derby, to 
see the pantomime “ Robinson Crusoe,” the company 
having booked the entire house for the matinee and 
evening performances. In the afternoon, some 1,700 
children were entertained, and the 1,500 guests at the 
evening show included visitors from the Ealing Park 
and Wolverhampton subsidiaries, as well as from the 
Manchester engineering subsidiary. 

During the evening interval, Mr. J. E. V. Jobson, 
chairman, assisted by Mr. W. H. Barnes, vice-chair- 
man, presented long-service awards to 25 employees. 
The audience also included past recipients of long- 
service awards, who had 2,410 years of service be- 
tween them. Among this year’s recipients with over 
20 years’ continuous service, were Mr. J. Batterham, 
production manager; Mr. H. A. Redshaw, general 
manager, D.C. division; and Mr. H. Clarke, works 
manager. Mr. Clarke later proposed a vote of thanks 
to the Group Board on behalf of those receiving the 
awards, and for the employees and children who had 
been entertained that day. 

Following the pantomime, the visitors from the sub- 
sidiary companies were entertained at the Midland 
Hotel, where presentations were also made to three 
retiring staff employees, Mr. S. Davenport, steel-melt- 
ing foreman, Mr. A. Morley, dressing-shop foreman, 
grey-iron division, and Mr. J. Sherlock, foundry fore- 
man, grey-iron division, who have retired under the 
superannuation eme, and who, in, addition each 


received a cheque and a presentation’ case of pipes. 
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Designed to meet the demands of 
high quality castings, which are, strength, 
machineability and resistance to wear. 

All these can be secured by using 
Stanton-Dale Refined Pig Iron in your 
cupolas. 

The above illustration shows a group 
of castings made by Messrs. Goodbrand & 
Co. Ltd., Stalybridge, Cheshire. 


PROMPT DELIVERY 


THE STANTON IRONWORKS COMPANY LIMITED NEAR NOTTINGHAM 
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Raw Material Markets 
Iron and Steel 


The present demand for castings ensures a stead pro- 
duction rate at the foundries, although it is insufficient 
to add to forward commitments. Some works, particu- 
larly those catering for the motor industry, are more 
favourably placed, but the majority, including the job- 
bing and light foundries, could easily accommodate 
more business. 

Users, generally, are well supplied with pig-iron, 
although the low- and medium-phosphorus grades used 
by the engineering, speciality, and jobbing foundries 
are not so plentiful. This is resulting in larger tonnages 
of hematite being taken up and, when these are not 
available, the refined grades will be in greater demand. 

Stocks of pig-iron are very much heavier than they 
were 12 months ago; consignments of basic iron have 
been received from abroad and these have, to some ex- 
tent, released the home furnaces for the production of 
other grades. These reserves will all be needed, how- 
ever, as any increase in British furnace production of 
basic iron will result in decreased supplies of foundry 
iron. It is felt in some quarters that this is the reason 
for no supplies of pig-iron, other than the refined grades, 
being sanctioned for overseas shipment. 

Foundry coke deliveries are satisfactory and ganister, 
limestone, and firebricks are coming forward steadily. 
Ferro-alloy requirements can usually be obtained with- 
out much difficulty. 

The chief pressure from the re-rollers is for sheets, 
for which there is an insistent demand in both black 
and galvanised, particularly the thinner gauges. Orders 
on hand for both home and export will keep the mills 
fully occupied for a long time ahead. The light mills 
have fairly heavy commitments for the smallest sections 
and bars and narrow strip, but are not receiving much 
call for the larger sizes. Available supplies of steel 
semis are usually sufficient for the mills and the majority 
of them have good stocks. Steelworks are finding it 
difficult to dispose of their arisings of defective material, 
crops, etc. 

Specifications for steel joists and sections are more 
plentiful and it is difficult to obtain early rolling 
promises. Plates and sheets show no improvement in 
the question of delivery, as demand still exceeds the 
supply. Rail, strip, and wire mills are engaged to capa- 
city and, although bright drawers are finding it easier 
to supply the larger sizes, this cannot be said to apply 
to the smaller sections. 


Non-ferrous Metals 


Trading in tin on the London Metal Exchange is 
somewhat subdued and prices show little change on 
balance; owing to pressure on the forward position, 
however, the backwardation widened last week-end by 
about 25s. Consumers appear to be securing all the 
metal they require and the process of provisioning the 
trade is proceeding smoothly. 

The week’s tin quotations will be found on page 27. 

If tin is losing ground slightly, the same cannot be 
said of the scrap market, where further appreciation has 
occurred, at any rate in the brass section. At the end of 
last week brass swarf was around £80 and extruded 
rod scrap at about £85 to £86 per ton. In the high- 
grade range, Q.F. cases were reported to be making 
£118 per ton, which is probably the highest level ever 
attained by this material on a scrap valuation. Other 
types of 70/30 scrap must be presumed to have appre- 
ciated in value also. 
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The most general explanation offered for these in- 
creases is that the margin between scrap and virgin 
metals has been much too wide and is now in course 
of being reduced to a more reasonable figure. It is 
evident that buyers of the Government surplus disposals 
are prepared to back their belief that the inflated copper 
price is leading to an increased use of secondary metal, 
for the development can hardly be due to fears that 
supplies are growing scarce—there is no evidence that 
the Ministry of Supply stocks are dwindling. Month 
by month a steady tonnage is being offered for sale 
and, although certain depots have been closed down 
during the past two years, very considerable quantities 
remain on hand. 

Statistics issued by the Copper Institute in New York 
show that active conditions persist in America. During 
December the output of crud copper was 80,004 short 
tons, practically 1,000 tons lower than the November 
figure, while production of refined metal at 94,950 tons 
was up by about 2,250 tons. Deliveries to domestic 
consumers fell from 118,146 short tons in November to 
107,622 tons in December and stocks in producers’ hands 


declined to 116,000 short tons from the November total 


of 139,300 tons. Stockpiling is still to the fore and em- 
phasises the need to import copper in order to achieve 
a balance between supply and demand, but for some 
time now there has been a persistent fall in stock sales. 


British Standards Institution 
Monthly Information Sheet 


The Monthly Information Sheet for December, 1949, 
issued by the British Standards Institution, 24-28, Victoria 
Street, Westminster, London, S.W.1, lists among “ New 
Standards Issued,” BS. 1573: 1949, Road studs and plates 
(stainless steel) (1s.). This British Standard covers the 
material and essential dimensions of a limited number 
of metal road studs and plates. The material has been 
confined to stainless steel of which the chemical com- 
position is specified. Provision is made for studs and 
plates of the following sizes :—Studs: Square, side 4 in.; 
triangular, side 5 we Plates: Rectangular, 12 in. by 
4 in., 9 in. by 4 i 

BS. 161571949, Anodic oxidation finishes for 
aluminium -and aluminium alloys (1s.), provides 
specifications for thick 1ess of anodic coatings, reflection 
factors, resistance to abrasion, and fastness to light and 
methods of test. It is pointed out that not all the speci- 
fications will be applicable to all types of aluminium. 
Work is still proceeding on resistance to corrosion. 

Among “ Draft Standards Circulated for Comment,” 
is B.S. CK 7540, Flanged cast-iron gate valves, classes 
125 and 250, for the petroleum industry. 


Movement of Wholesale Prices 


The following table, taken from the “Board of 
Trade Journal,” shows the movement of wholesale 
prices of industrial and building materials, expressed 
as —- increases on the average for the year 
1930 = 100. 


1948. | 1949. 
Group. 

Dec. | July. | Aug. | Sept. Oct. Nov. | Dec. 
Coal .-| 301.7 | 305.3 | 305.3 | 305.3 | 305.3 | 805.3 | 305.3 
Tron and 


steel | 236.8 | 258.3 | 257.9 | 257.6 | 257.9 | 258.1 | 257.8 
Non-ferrous 

metals | 265.6 | 220.2 | 218.9 | 239.9 | 277.5 | 288.2 | 277.2 
Chemicals 
and oils | 193.1 | 187.0 | 187.5 | 188.3 | 191.5 }*196.3 | 196.5 
Building 
materials | 220.0 | 222.2 | 223.3 | 225.0 | 226.8 | 225.9 ' 225.2 


* Amended figure, 
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